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Executive Summary

This Engineering Evaluation/Cost Analysis (EE/CA) for the
Riverdale Chemical Company (Riverdale) was prepared by the
Ecology and Environment, Inc., (E & E) Superfund Technical
Assessment and Response Team (START) under United States
Environmental Protection Agency (U.S. EPA) Contract No. 68-
W6-0011 and Technical Direction Document (TDD) No. S05-
9908-011A. The purpose of the EE/CA is to identify removal
action goals and evaluate removal action alternatives for on-site
soil contamination.

Riverdale, an active producer of agricultural and turf chemicals, is
located at 220 East 17" Street in Chicago Heights, Illinois.
Riverdale, which purchased the 10-acre site in 1956, previously
formulated various fungicide, herbicide, and insecticide products at
the facility. Previous owners used the site for carriage building,
brewing, and warehouse storage. Structures on the site include
three main buildings, a smaller ancillary building, and an above-
ground storage tank (AST) area (see Figure 2-2). Building No. 1 is
located at the west side of the site and is used as a Finished Goods
Warehouse. Building No. 2, Manufacturing Build'ng, contains the
administrative offices, laboratory, and some manufacturing and-
packaging operations. Building No. 3 is used for raw material
storage and manufacturing. Packaging supplies are contained in
Building No. 4 (RMT 1999). The ASTs hold liquid chemicals
used in the process.

Chicago Heights is located along the southern border of the Chi-
cago, Illinois/Gary, Indiana, metropolitan area. The Riverdale site
is located in the southeastern portion of Chicago Heights. While
zoned for industrial use, the site is located in a mixture of residen-
tial, commercial, and industrial neighborhoods. Within a 3-mile
radius of the site, approximately 10,000 people are served by
private wells. In addition, nine public water supply wells servicing
South Chicago Heights and East Chicago Heights, and 12 indus-

1-1
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1. Executive Summary

trial wells providing production water for local industries have
been identified.

In April 1984, U.S. EPA tasked E & E’s Field Investigation Team
(FIT) to conduct a site investigation at the Riverdale site. The
investigation was conducted as part of the National Dioxin Test
Strategy Program. Pesticides, volatile organic compounds (VOCs),
polynuclear aromatic hydrocarbons (PAHs), phenolic compounds,
and 2, 3, 7, 8-tetrachlorodibenzo-p-dioxin (TCDD) were detected
in the 15 samples collected by FIT. The compound 2,3,7,8-TCDD
was detected at a maximum concentration of 394 micrograms per
kilogram (ug/kg). Based on the findings of the FIT investigation
and the proximity of the site to residential areas, a more complete
delineation of the extent of contamination was deemed necessary,
and U.S. EPA entered into negotiations with Riverdale to perform
a Remedial Investigation/Feasibility Study (RI/FS) at the site.

As aresult of the FIT investigation findings and as part of the
Administrative Order by Consent (AOC) between Riverdale and
U.S. EPA, an interim response measure (IRM) was initiated. The
IRM consisted of placing a layer of crushed limestone over approx-
imately 20,000 square feet of the site. In addition, a geofabric was
placed over soils determined to contain the highest levels of con-
tamination. Riverdale has continued to maintain this cover to date
by trucking in limestone. The current thickness of the limestone
cover has been estimated by Riverdale personnel to be approxi-
mately 1 foot.

Also as a result of the FIT investigation and as part of the AOC, an
RI was conducted at the Riverdale site. The RI focused on delin-
eating surface soil and subsurface soil contamination within the
manufacturing areas. RI fieldwork was conducted in two phases,
with the initial phase starting in October 1985 and the second
phase completed in November 1986.

Data from the surface soil portion of the RI detected widespread
pesticide and dioxin contamination. The maximum concentrations
of pesticides detected in the surface soil ranged from 130 pg/kg for
gamma-benzene hexachloride (BHC; lindane) to 1 million pg/kg
for chlorodane. The average detected concentration for dioxin in
the surface soil was 17.5 pg/kg, with a maximum detected concen-
tration of 197 pg/kg.

The subsurface soil investigative phase of the RI focused on the
southern portion of the active site. Pesticide contamination was

1-2
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1. Executive Summary

found to be widespread in samples collected from the interval of 0
to 3 feet below ground surface (BGS). The maximum detected
concentrations of pesticides ranged from 160 pg/kg for heptachlor
epoxide to 200,000 pg/kg for dieldrin. Dioxin contamination in
the subsurface soil was limited. However, dioxin was detected at
0.8 pg/kg in a single sample collected from the 6.5- to 8-foot BGS
interval.

On July 2, 1992, E & E’s Technical Assistance Team (TAT) was
tasked by U.S. EPA to provide emergency technical support to a
fire response at the Riverdale site. The fire at the site began after a
10,000-square-foot warehouse was struck by lightning.

The warehouse contained various fungicide, herbicide, and insecti-
cide products, including the active ingredients 2,4-D, Dicamba,
2,4-DP, MCPA, MCPP, and oxidizers. These products were stored
in the brick construction warehouse on a concrete slab floor. It was
estimated that the fire consumed 85% of the contents of the ware-
house. After the fire was extinguished, the fire residue was con-
tained within the shell of the warehouse, and permitted for proper
disposal. Water used to fight the fire was diverted, through emer-
gency excavation procedures, to a low area north of the warehouse
and to a drainage pond southeast of the warehouse. The collected
water was discharged to the sewer system for treatment with the
approval of the U.S. EPA, the Illinois Environmental Protection
Agency (Illinois EPA), and the Thorn Creek Basin Sanitary District
(RMT 1999).

In 1996, E & E’s TAT was tasked by U.S. EPA to collect off-site
residential samples as part of an Agency for Toxic Substances and
Disease Registry (ATSDR) study. TAT collected three surface soil
samples and one duplicate sample from residences located immedi-
ately north of the Riverdale site. The samples were analyzed for
base/neutral and acid extractable organic compounds (BNAs),
chlorinated organic pesticides, and polychlorinated biphenyls
(PCBs), but not dioxins. PAHs and pesticides were detected in the
soil samples; however, the study concluded that the concentrations
detected in the residential yards do not pose a public health hazard.

Streamlined Risk Evaluation

Ecological Evaluation

An ecological survey and evaluation of the site was conducted to
the ecosystems on and near the site and determine whether valu-
able ecological resources might be affected by site contaminants.
The terrestrial habitat is the predominant habitat type at the site and

1-3
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1. Executive Summary

consists mainly of barren land and open fields. A small area of
wetland habitat also was identified in the southeast corner and
along the southern border of the site. Several federal or state
species of potential concern reportedly exist in the general vicinity
of the site, however consideration of their habitat needs and prefer-
ences suggests that they are not likely to be found in the immediate
vicinity of the site.

Contaminants were found in site soils that could adversely affect
terrestrial species. However, because the terrestrial habitat at the
site was of limited size and quality, potential exposure pathways
for terrestrial species were judged to be essentially non existent and
were not quantitatively assessed. The wetlands portions of the site
have not been sampled so it is not known whether contamination
exists in these areas. However, potential surface runoff pathways
were documented leading from areas of the site where substantial
contamination was found in soil to the wetland areas. Although
limited in size, the wetlands area was judged to be a potentially
valuable resource for local wildlife and migratory waterfowl.
Sampling of the wetlands is recommended to characterize any
contamination that may be present and to permit an adequate
assessment of any environmental impacts that may result.

Human Health Evaluation

The site is currently an active industrial facility and is expected to
continue to be used in that way. Therefore site workers and con-
struction and utility workers who engage in activities that disturb
the soil are the individuals most likely to be exposed to site con-
taminants. There is a sparsely populated residential area adjacent
to the north side of the site, however that side of the site is fenced
and guarded making significant exposure of site visitors or tres-
passers unlikely.

Potential exposure of general site workers and construction/utility
workers to contaminants in site soils through dermal contact with,
and incidental ingestion of soil resulting from hand-to-mouth
contact was evaluated. The estimated cancer risks for general site
workers and construction/utility workers were 2.2 x 10" and 4.6 x
1074 respectively; the estimated noncancer hazard indices (HIs)
were 39.6 and 51 .4, respectively. These estimates all exceed the
maximum cancer risk (10™) and noncancer HI (1) generally consid-
ered acceptable by U.S. EPA.

1-4
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Removal Action Objectives

Removal action objectives (RAQOs) were developed to provide a
basis for the identification and evaluation of alternatives for the
removal action. The RAOs were developed in accordance with the
National Oil and Hazardous Substances Pollution Continency
Plan (the NCP; U.S. EPA 1992d) and Guidance on Conducting
Non-Time-Critical Removal Actions Under CERCLA (U.S. EPA
1993a). In developing the RAOs, federal, state, and local applica-
ble or relevant and appropriate requirements (ARARs) and other
to-be- considered criteria (TBCs) were evaluated.

Based on the identified ARARs and TBCs, and the need to reduce
the potential threat to human health and the environment, the
following general RAOs were developed for the Riverdale site:

&8 Reduce the potential for industrial worker and construction
worker exposure to soil contaminants either by reducing the
contaminant concentration present, or by reducing or eliminat-
ing the opportunity for soil contact, or both;

® Delineate the potential impact that past site activities and the
recent site fire may have had on the wetlands surrounding the
site;

® Remediate (if necessary) the impacts that past site activities
and the recent site fire may have had on the wetlands surround-
ing the site; and

®  Minimize stormwater runoff from entering the surrounding
wetlands.

Removal Action Scope

The proposed scope of the removal action consists of those areas of
the Riverdale site containing media with concentrations of chemi-
cals of potential concern (COPCs) posing total cancer risks or HlIs
above target levels. Target areas were defined as those which
exceed the maximum acceptable cancer risk of 10* and/or a
noncancer HI of 1, which are generally considered acceptable by
U.S. EPA.

Removal Action Alternatives

A limited number of removal action alternatives that address the
above RAOs were identified and evaluated within the scope of this
EE/CA. The alternatives are as follows:
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Alternative 1: No Action—The no-action alternative was
evaluated to provide a baseline to which other alternatives can
be compared, as required by the NCP. Under this alternative,
contaminated soils would be left in their current condition, and
no further maintenance of the existing limestone cover would
be performed;

Alternative 2: Maintain Limestone Cover and Implement
Institutional Controls—The current limestone cover would be
maintained and institutional controls (i.e., deed restrictions)
would be implemented to prevent the site from being devel-
oped for residential use, and to notify future buyers of the
presence of soil contamination that exceeds generally accept-
able cancer or noncancer risks.

Alternative 3: Install Sitewide Enhanced Asphalt Cap—This
alternative would involve grading and compacting the existing
limestone cover and placing a 4-inch enhanced asphalt cap over
the entire site. The enhanced asphalt cap would have a maxi-
mum hydraulic permeability of 1x10® centimeters per second
(cm/sec). Additionally, institutional controls and post-removal
site control (PRSC) measures would be implemented;

Alternative 4: Localized Hot Spot Removal and Installation of
an Enhanced Asphalt Cap—Under this alternative, surface and
subsurface soils that exceed a total cancer risk of 1x10™ and/or
an HI greater than 1, based on construction work exposure,
would be excavated and incinerated at an off-site treatment,
storage, and disposal (TSD) facility. Once the soil removal
phase is complete, the excavation would be backfilled and a
protective cap, consisting of an enhanced asphalt, then would
be placed over the entire site; and

Alternative 5: Excavation and Off-Site Incineration—For this
alternative, surface soil and subsurface soil that exceed a total
cancer risk of 1x10™ and/or an HI of 1, based on industrial
worker exposure, would be excavated and incinerated at a TSD
facility in Canada. Deed restrictions would be implemented to
prevent the site from being developed for residential use, and to
notify future buyers of the presence of soil contamination, that
exceeds generally acceptable cancer or noncancer risks.

Except for the no-action alternative, certain institutional controls,
investigative, and construction elements would be required as part
of the final selected alternative. These common components are to

1-6
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1. Executive Summary

be considered an integral element for all of the remaining removal
action alternatives:

® Institutional Controls—No residential use of the site is a basic
premise underlying all of the alternatives; therefore, institu-
tional controls, in the form of deed restrictions that prohibit
residential use of the site, are an essential element of the gen-
eral response measures for the site;

®  Perform Ecological Sampling—Based on the findings of
E & E’s ecological survey, there may be potential for contami-
nants to be adversely affecting the surrounding ecological
habitats. The previous investigations performed at the
Riverdale site focused on the active industrial portion of the
property. Therefore, as part of the action alternatives proposed
in this EE/CA, soil, surface water, and sediment sampling with
chemical analysis for the surrounding ecological habitats is
included as a common component; and

®  Construct a New Raw Materials Storage Area—Most of the
raw chemicals used as feed material for the formulation of
agricultural and turf chemicals at the Riverdale site are stored
outdoors. The natural drainage of this area routes stormwater
runoff through the materials storage area and into the wetland
area; therefore, stormwa'er and runoff come into contact with
the raw materials containers and then drain into the wetlands.
Based on the results of the ecological survey and the need to
minimize the potential adverse impact associated with the
release of raw materials into the wetlands, a new raw materials
storage area is included as a common component of the action
alternatives.

Analysis of Removal Action Alternatives

The removal action alternatives were evaluated independently
based on three broad criteria—effectiveness, implementability, and
cost—established by U.S. EPA. Effectiveness refers to the degree to
which an alternative would mitigate threats to public health and the
environment and achieve ARARs. Implementability refers to the
technical feasibility, administrative feasibility, and availability of
services and materials for each alternative. Finally, capital and
PRSC costs were estimated and the present worth of each alterna-
tive was calculated. Following the independent alternative evalua-
tions against the three criteria, a comparative analysis of the alter-
natives was conducted to evaluate their relative performance, and

1-7
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to identify advantages, disadvantages, and key trade-offs that may
affect removal action selection.

Recommended Sitewide Alternatives

Based on the alternative evaluation, Alternative 4 (Localized Hot
Spot Removal and Install an Enhanced Asphalt Cap) is recom-
mended as the alternative that best protects human health and the
environment in a cost-effective manner. While not removing as
much soil contamination as proposed in Alternative 5, Alternative
4 would greatly reduce the risk associated with construction worker
exposure by removing the areas of highest soil contamination and
risk. Additionally, Alternative 4 caps those areas with residual
contamination that are not addressed by Alternative 5. Finally,
Alternative 4 would provide a better protective barrier than does
the existing limestone cover as proposed in Alternative 2.

Also included in the recommended sitewide removal action are the
common action item components. Deed restrictions must be
implemented to prevent residential use of the site. Ecological
sampling and analysis of the off-site adjacent areas must be per-
formed to ensure that off-site contamination (if any) is not ad-
versely affecting ecological habitats. Additionally, raw chemicals
stored outside must be placed in an area that will prevent spills
and/or stormwater contact and runoff from entering the wetlands
located east of the facility.

Finally, Riverdale is preparing a preliminary engineering design to
upgrade the existing stormwater drainage system at the site. The
enhanced asphalt cap will increase the amount of surface water
runoff at the site, because it is less permeable than the existing
limestone cover. If not properly drained, the increase in volume
may cause operational problems at the facility and potentially
increase the amount of surface water runoff to the surrounding
ecological habitats. For this EE/CA, it has been assumed that the
stormwater drainage system will be upgraded and that the upgrade
will be compatible with the proposed removal alternatives.

The total estimated cost for implementation of the recommended
sitewide removal action is $5,232,000.
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Site Characterization

Information in this section describing the site background, previous
removal actions, and the nature and extent of contamination was
obtained from available file information supplied to Ecology and
Environment, Inc., (E & E) by the United States Environmental
Protection Agency (U.S. EPA) and from data collected during

E & E’s ecological site reconnaissance, unless otherwise noted.
Complete documentation of the remedial investigation (RI) find-
ings, including results of International Technology Corporation’s
(IT’s) baseline human health risk assessment (BHHRA), are pro-
vided in the Rl report (IT 1997).

2.1 Site Description and Background

2.1.1 Site Location and Physical Setting

The Riverdale Chemical Company (Riverdale), an active producer
of pesticides and herbicides, is located at 220 East 17th Street in
Chicago Heights, Illinois (see Figure 2-1). The Riverdale site is
bordered on the north by Chicago Heights Terminal Transfer
Railroad (CHTT) tracks, East 17th Street, and a low density resi-
dential area. Baltimore and Ohio Railroad (B&O) tracks and a
closed asphalt roofing company are located to the ~~st. The site’s
south side is bordered by the Michigan Central Railroad tracks,
which run on top of a 15-foot earthen embankment, but are no
longer in use. Beyond the railroad embankment to the south is an
active steel processing facility. A 20-acre vacant lot, which was
previously a truck manufacturing facility, is located to the west.

Riverdale, which purchased the site in 1956, has formulated vari-
ous fungicide, herbicide, and insecticide products at the site, and
currently formulates agricultural and insecticide products on site.
Previous owners used the site for carriage building, brewing, and
warehouse storage. The site consists of three main buildings which
contain facilities for: pesticide production, raw material storage,
and finished product storage. A smaller ancillary building and an
aboveground storage tank (AST) farm also are on site. The ASTs
hold the liquid compounds used in processing.
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2. Site Characterization

The Riverdale site is approximately 10 acres in size. The site
topography is relatively flat but features a gentle slope to the east.
The site elevation ranges from approximately 672 feet above mean
sea level (MSL) in the southwestern portion down to 664 feet MSL
in the eastern portion. The southern portion of the site ranges from
683 feet to 687 feet MSL, and the eastern portion ranges from 665
feet to 667 feet MSL. The southeastern portion of the site includes
a wetland area, which has no natural drainage and is assumed to be
a perched system, deriving most of its water from runoff and direct
precipitation (IT 1997).

2.1.2 Surrounding Land Use and Population

Chicago Heights is located along the southern border of the Chi-
cago, Illinois, metropolitan area. The Riverdale site is in the
southeast portion of Chicago Heights. While zoned for industrial
use, the site is located in an area with mixed residential, commer-
cial, and industrial land uses. An estimated 10,000 people living
within 3 miles of the site are served by private wells. Nine public
water supply wells serve South Chicago Heights and East Chicago
Heights, and 12 industrial wells provide production water for local
industries, according to the RI Report.

The estimated populations for the surrounding areas, based on the
1980 Census, are 5,253,190 for Cook County, Illinois; 522,965 for
Lake County, Indiana; and 37,026 for Chicago Heights. The
estimated population within a 1-mile radius of the site is 11,100,
and the estimated population within a 2-mile radius, which encom-
passes portions of South Chicago Heights and Ford Heights, Illi-
nois, is 29,700 (IT 1997). Additionally, a municipal landfill is
Incated 3,500 feet south of the site.

2.1.3 Meteorology

The nearest climatological monitoring station, which is located in
Park Forest, Illinois, is approximately 5 miles west of the site.
Recorded weather data from 1951 to 1980 provided in the RI
Report. For the area, winter temperatures averaged from
13°Fahrenheit (F) to 35°F. For a typical year, 123 days were
below 32°F and 12 days had temperatures equal to or below 0°F.
Typical summer temperatures averaged from 58 °F to 84°F, with
18 days exceeding 90°F.

Total precipitation averaged 35.2 inches per year. There was
approximately 34.2 inches of snowfall per year, and the ground
was frozen approximately 148 days. Also approximately 48 days
had precipitation events in excess of 0.1 inch each year.
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2. Site Characterization

2.1.4 Geology/Hydrology/Hydraulics

The Riverdale site is located in the Great Lakes Section of the
Central Lowland Physiographic Province (IT 1997). The Great
Lakes Section is a plain of Wisconsinan glacial till, which is inter-
rupted by morainal ridges arranged in concentric arcs around the
southern end of Lake Michigan.

Eight soil borings conducted during the RI were advanced to a
maximum depth of 14 feet below ground surface (BGS) to charac-
terize subsurface soils and to define shallow subsurface stratigra-
phy. The RI soil borings indicated that the site is underlain by fill
material ranging from 2 feet to 5 feet in thickness. The fill matenal
consists of gravel, cinders, ash, brick, and wood fragments. The
fill is underlain by a very stiff, yellowish brown to gray, silty clay
that was observed to the maximum depth of each boring conducted
on site. Three of the borings encountered a thin, discontinuous
sand to silty sand lense between the fill and the underlying silty
clay.

The silty clay unit at the site is associated with Wisconsinan
ground moraine and end moraine deposits. The deposits at the site
are derived from a clay-loam-till material (Fehrenbacher et al.
1967). Area well logs indicate that the moraines, which comprise
the unconsolidated deposits above bedrock, extend to a thickness
of approximately 35 feet BGS. Although site soil borings were
completed to a maximum depth of only 14 feet BGS, the silty clay
unit encountered to this depth is assumed to continue down to the
bedrock interface (IT 1997).

Bedrock at the site is Silurian-age dolomite limestone belonging to
the Niagaran Formation and directly underlies the unconsolidated
deposits.

Groundwater was not encountered to a maximum depth of 14 feet
BGS in the borings conducted during the RI. In addition, area well
logs do not indicate the presence of any coarse-grained potential
water-bearing layers within the unconsolidated deposits surround-
ing the site.

The Niagaran Dolomite is considered the uppermost aquifer in the
site area, according to well logs (IT 1997). Water levels generally
are encountered at or below the top of bedrock. Groundwater flow
in the Niagaran Dolomite is generally toward the southeast, al-
though municipal and industrial pumping can affect local flow
directions greatly.
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2. Site Characterization

The Niagaran Dolomite is underlain by shales that serve as an
aquitard to underlying aquifers (IT 1997).

2.2 Previous Site Activities

2.2.1 Field Investigation Team Investigation

In April 1984, U.S. EPA tasked E & E’s Field Investigation Team
(FIT) to conduct a site investigation at the Riverdale site. The
investigation was conducted as part of the National Dioxin Test
Strategy program. The FIT collected 15 surface soil samples,
which were submitted for analysis for volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), pesticides, and
dioxins. A summary of the analytical results is presented in Table
2-1, and Figure 2-2 depicts the sampling locations.

The results revealed contamination of the surface soil by various
pesticides; VOCs; polynuclear aromatic hydrocarbons (PAHs);
phenolic compounds; and 2, 3, 7, 8-tetrachlorodibenzo-p-dioxin
(TCDD). Based on the findings of the FIT investigation and the
proximity of the site to residential areas, a more complete delinea-
tion of the extent of contamination was deemed necessary, and
U.S. EPA entered into negotiations with Riverdale to perform an
RI and a feasibility study (FS) at the site.

2.2.2 Interim Remedial Measures

As a result of the FIT investigation findings and as part of the
Administrative Order by Consent (AOC) between Riverdale and
U.S. EPA, dated September 28, 1984, an interim remedial measure
(IRM) was initiated. The IRM consisted of placing a geofabric
liner and a layer of crushed limestone over approximately 20,000
square yards of th= site. The cover was placed over soils that were
determined to contain the highest levels of contamination.
Riverdale has continued to maintain this cover to date by trucking
in limestone. The current thickness of the limestone cover has

been estimated by Riverdale personnel to be approximately 1 foot
thick.

2.2.3 Emergency Response

On July 2, 1992, E & E’s Technical Assistance Team (TAT) was
tasked by U.S. EPA to provide emergency technical support to a
fire response at the Riverdale site. The fire began after a
10,000-square-foot warehouse was struck by lightning. The ware-
house included the possible combustible materials hydrogen chlo-
ride, phosgene, sulfur dioxide, and hydrogen sulfide.

24
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2. Site Characterization

Before the arrival of TAT personnel, the fire had been confined to
the warehouse and water runoff had been confined to the Riverdale
property. In order to contain the runoff on site, water was directed
to ponds formed by the railroad rights-of-way, to a berm located 5
feet from the warehouse of concern, and later to a berm located in
the southernmost portion of the property.

During the TAT emergency response, the following work was
performed:

® Air monitoring for toxic chemicals, including phosgene, hydro-
gen chloride, hydrogen sulfide, and sulfur dioxide, was con-
ducted. No readings above background levels were observed;

® Testing of the water runoff for pH was performed at regular
intervals. Results indicated a pH of 5.7 standard units (S.U.).
In addition, a field test for nickel and nitrate was completed in
response to visual observations of runoff flowing to the east of
the warehouse. The test results were negative;

®  On July 3, 1992, water samples were collected from the runoff
pools located along the railroad tracks east of the warehouse.
The samples were analyzed on site by Riverdale personnel.
Because 2,4-D was detected above U.S. EPA limits, the Illinois
Environmental Protection Agency (Illinois EPA) was notified
and further testing of watcr runoff was conducted at two nearby
storm sewers. Results of the analysis of water from the storm
sewers indicated that there was not a threat to fish in Thorn
Creek, the recipient of the stormwater runoff;

®  Once the fire had burned out, the fire department requested a
track hoe for use in extinguishing the remaining smoldering
debris. While the track hoe was used, the only detectable air
monitoring reading of 0.5 part per million (ppm) was recorded
for sulfur dioxide.

By the end of July 1992, all smouldering debris was extinguished.
TAT personnel remained on site for support work. Cleanup activi-
ties were monitored by the Illinois EPA.

2.2.4 Agency for Toxic Substances and Disease
Registry Study

In 1996, E & E’s TAT was tasked by U.S. EPA to collect off-site

residential soil samples as part of a study sponsored by the Agency

for Toxic Substances and Disease Registry (ATSDR). TAT col-
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2. Site Characterization

lected three surface soil samples and one duplicate from residences
immediately north of the Riverdale site. The samples were submit-
ted for laboratory analysis. Compounds analyzed for were
base/neutral and acid extractable organic compounds (BNAs),
chlorinated organic pesticides, and polychlorinated biphenyls
(PCBs). The soil samples were not analyzed for dioxins.

Analytical results for the soil samples revealed PAHs at 1.4 milli-
grams per kilogram (mg/kg). Additionally, the analysis detected
chlordane (maximum concentration 0.52 mg/kg), dichloro-
diphenyl-trichloroethane (DDT) (maximum concentration 0.041
mg/kg), dieldrin (maximum concentration 0.55 mg/kg), and
heptachlor epoxide (maximum concentration .31 mg/kg).

The study concluded that the contaminant concentrations detected
in the soil samples collected from the residential yards do not pose
a public health hazard.

2.3 Source, Nature, and Extent of

Contamination
This section briefly summarizes the results of the field investiga-
tion conducted by IT between October 1985 and November 1986
as part of the RI for the Riverdale site. The RI-field investigation
was conducted in two phases. Phase I activities consisted of
collecting subsurface soil samples from eight soil borings, as well
as 21 surface soil samples. As part of the sampling and analysis
procedures employed during the Phase I field effort, the 21 surface
soil samples were composited into six samples, which were then
analyzed for Hazardous Substance List (HSL) organic and pesti-
cide compounds. Soil from eight of the surface soil sampling
locations along the northern site property line was combined to
create two composite samples. Surface soil samples from the
remaining 13 locations, plus the two composite samples for a total
of 15 surface soil samples, were submitted for dioxin analysis.

Additionally, 16 subsurface soil samples collected from the eight
soil borings were composited into four samples, which were then
submitted for HSL organic and pesticide analysis. All of the
subsurface soil samples were submitted for dioxin analysis. In
addition to the soil samples, breathing-zone air samples and one
grab and two composite sanitary sewer effluent samples were
collected.

Phase II activities included collection and analysis of 19 surface
soil samples. Twelve of the 19 samples were submitted for dioxin
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2. Site Characterization

analysis, and 16 were submitted for HSL pesticide analysis. Figure
2-2 depicts the sampling locations.

2.3.1 Surface Soil Sample Results

The analytical results for surface soil samples collected during the
Rl revealed VOCs, SVOCs, pesticides, and dioxin. In general,
surface soil contamination is widespread across the site. Maxi-
‘mum detected concentrations of VOCs ranged from 3.5J micro-
grams per kilogram (pg/kg) for chlorobenze to 14J ug/kg for
toluene. The J qualifier indicates an estimated quantity. For
SVOCs, the maximum concentrations ranged from 120 J pg/kg for
dibenzofuran to 6,800 ug/kg for pyrene. While not reported in the
table, it should be noted that vinyl chloride and mcthylene chloride
were detected in the surface soil samples. However, these VOCs
were also detected in trip blanks, and their presence was deter-
mined to be caused by a laboratory artifact. VOC and SVOC
analyses were performed for samples collected during Phase L.
Addtionally, all of the samples submitted for VOC and SVOC
analyses wer@posiié}amples. Therefore, the analytical resulits
are average values, and soil from at least three locations was
collected to create individual composite samples. Table 2-2 sum-
marizes the analytical results from the surface soil investigation.

Maximum detected concentrations of pesticides in the surface soil
ranged from 130 pg/kg of gamma-benzenehexachloride (BHC)
(lindane) to 1,100,000 pg/kg of chlordane. The maximum detected
concentration of chlordane occurred in a composite sample com-
prising materials from different locations (SS15 and SS16).

Dioxin was detected in 19 surface soil grab samples. which were
collected across the site. Detected dioxin concentrations ranged
from 0.18 pg/kg to 197 pg/kg. The maximum dioxin concentra-
tion was also detected in sample SS15.

2.3.2 Subsurface Soil Sample Results

Subsurface soil sampling and analysis were conducted during
Phase I only. Soil borings were performed only in the south-half of
the site, and a total of eight borings were advanced to a maximum
depth of 14 feet BGS. For each boring, soil samples from two
distinct intervals were submitted for 2,3,7,8-TCDD analysis.
Additionally, one duplicate sample was also submitted for 2,3,7,8-
TCDD analysis (total of 17 samples). HSL organic analysis was
also performed for 4 composite samples. Each composite sample
consisted of soil taken from two borings, with each soil aliquot
collected from the same vertical interval. It should be noted that
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2. Site Characterization

while the total depth of each boring was 14 feet BGS, the deepest
interval submitted for dioxin analysis was collected from the 6.5
foot to 8.0 foot BGS interval. Additionally, all samples submitted
for organic analysis were collected from either the O to 1.5 foot
BGS interval or the 1.5 foot to 3.0 foot BGS interval. The analyti-
cal results for the subsurface soil sampling are included in Table
2-3.

Of the four composite samples submitted, samples indicated the
presence of three VOCs. The VOCs and their maximum concen-
trations were chlorobenzene (3.5 J pg/kg), tetrachloroethene (4.3 J
pg/kg), and toluene (14 pg/kg). The maximum detected VOC
concentrations were in the composite sample, which consisted of
soil from borings SB03 and SB04 collected from O feet to 1.5 feet
BGS.

Eighteen SVOCs were detected in the four composite subsurface
soil samples. The maximum detected concentrations ranged from
150 J ug/kg for acenaphthene to 8,700 pg/kg for pyrene. The
maximum detected concentrations for 14 of the SVOCs were found
in composite sample SB(07, 08), which was collected from the O-
to 1.5-foot-BGS interval. Maximum concentrations of naphtha-
lene, fluorene, and 2-methylnaphthalene were detected in compos-
ite sample SB(03,04), and the maximum detected concentration of
butylbenzylphthalate was detected in composite sample SB(01,02).

Pesticides were detected in all of the subsurface composite sam-
ples. While nine different pesticides were detected, only 4,4'-DDT
and dieldrin were detected in all of the composite samples. The
maximum concentration of pesticides ranged from 160 ug/kg for
heptachlor epoxide to 200,000 pg/kg for dieldrin. Except for 4,4'-
dichloro-diphenyl-dichloroethylene (DDE) and heptachlor epoxide,
the maximum concentrations for all detected pesticides were found
in composite sample SB(05,06), which was collected from the 1.5-
to 3-foot-BGS interval. The maximum detected concentrations of
4,4'-DDE and heptachlor epoxide were found in composite sample
SB(03,04), which was collected from the 0- to 1.5-foot-BGS
interval.

Dioxin was detected in five of the 20 individual subsurface sam-
ples submitted for analysis. The maximum detected concentration
of 2,3,7,8-TCDD was 33.7 ug/kg in SB06 from the 0- to 3.0-foot-
BGS interval. Of the four samples with dioxin detected, three were
from the 0- to 3-foot-BGS interval. Of the seven samples collected
from depths greater than 4.5 feet BGS, one sample (SB06) revealed
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dioxin. SBQ6 was collected from the 6.5- to 8-foot-BGS interval
and had dioxin at 0.8 pg/kg.

2.3.3 Air Sample Resuits

Two breathing-zone air samples were collected using personal air
monitors. Air was collected for a nine hours during surface soil
sampling. The air samples then were submitted for 2,3,7,8-TCDD
analysis, and analytical results were nondetect for dioxin.

2.3.4 Sanitary Sewer Sample Results

The Thomn Creek Sewerage District, which receives stormwater
runoff and noncontact cooling water from the Riverdale site,
requested a grab effluent sample. On November 20, 1985,
Riverdale personnel collected the grab sample and submitted it for
2,3,7,8-TCDD analysis.

The grab effluent sample was collected from a manhole on the east
side of the main building, and the analytical results indicated 2.4
parts per trillion (ppt) of 2,3,7,8-TCDD. The RI Report indicates
that composite samples collected on June 13, 1986, and January 7,
1987, were nondetect for 2,3,7,8-TCDD.
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Table 2-1

SUMMARY OF SOIL ANALYTICAL RESULTS FROM
FIELD INVESTIGATION TEAM (FIT) INVESTIGATION
ENGINEERING EVALUATION/COST ANALYSIS

RIVERDALE CHEMICAL COMPANY

CHICAGO HEIGHTS, ILLINOIS

(ng/ke)
Location of
Minimum Maximum Maximum
Detected Detected Frequency Detected
Contaminant Concentration Concentration of Detection _ Concentration

Volatile Organic Compounds

1,1,2,2-Tetrachloroethane 5 5) 2/14 B-6
4-Methyl-2-pentanone 20} 20 ) 1/14 B-6
Chloroform 5] 14 2/14 B-6
Ethylbenzene 51 25 2/15 B-14
Methylene chloride 10 120 6/15 B-5
Styrene 51 517 1/14 B-2
Tetrachloroethene 43 51 2/15 B-1
Toluene 4.6 ] 461 1/15 B-14
Xylenes, total 5] 94 2/15 B-14
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 870 870 1/15 B-10
2,4,5-Trichlorophenol 9,500 9,500 1/15 B-7
2,4,6-Trichlorophenol 330J 4,500 5/15 B-7
2,4-Dichlorophenol 330 J 22,000 3/15 B-7
2-Methylnaphthalene 330 J 19,000 5/15 B-14
4-Chloroaniline 36,000 36,000 1/15 B-5
Acenaphthene 430 430 1/15 B-8
Acenaphthylene 330J 470 2/15 B-9
Benzo(a)anthracene 330 ) 2,700 8/15 B-7
Benzo(a)pyrene 330 890 4/15 B-8
Benzo(b)fluoranthene 330J 3,700 7/15 B-8
Benzo(g,h,i)perylene 330) 850 3/15 B-9
Benzo(k)fluoranthene 330 J 3,700 6/15 B-8
Bis(2-ethylhexyl)phthalate 330 J 1,100 3/15 B-13
Chrysene 330 J 1,300 9/15 B-4
Di-n-octylphthalate 5,100 5,100 1/15 B-12
Fluoranthene 120 2,200 9/15 B-8
Hexachlorobenzene 330 J 330 J 1/15 B-9
Indeno(1,2,3-cd)pyrene 330 J 330 J 2/15 B-10
Isophorone 330 ] 330 § 1/15 B-10
Naphthalene 330 J 6,400 S/15 B-14
Phenanthrene 330 J 1,700 8/15 B-8
Phenol 330 ] 330 J 1/15 B-2
Pyrene 330J 2,200 11/15 B-4
Pesticides

4 4'-DDD 57 990 3/14 B-8
4 4-DDE 190 9,300 5/14 B-3
Key at end of table.
05:607KJ0505059G 1 0AREXX_CHI0602 2-10
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Table 2-1

SUMMARY OF SOIL ANALYTICAL RESULTS FROM
FIELD INVESTIGATION TEAM (FIT) INVESTIGATION
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS

(ng/kg)
Location of
Minimum Maximum Maximum
Detected Detected Frequency Detected
Contaminant Concentration | Concentration of Detection Concentration

Pesticides (Cont.) IR ]
4,4'-DDT 210 1,400 5/14 B-8
Aldrin 300 71,000 12/14 B-7
Chlordane, technical 78 310,000 9/14 B-3
Dieldrin 45 78,000 13/14 B-3
Heptachlor 220 190,000 9/14 B-2
Toxaphene 160,000 160,000 1/14 . B-1
Dioxins
t2,3,7,8-TCDD [ 076 | 64 | 1214 | B-7
Key:

DDD = Dichloro-diphenyl-dichloroethane.

DDE = Dichloro-diphenyl-dichloroethylene.

DDT = Dichloro-diphenyl-trichloroethane.

J = Estimated Concentration.

ug’kg = Miscrograms per kilogram.

TCDD = Tetrachlorodibenzo-p-dioxin.

05:607KJ0505059G 1 101REXX_CHI0602
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Table 2-2
SUMMARY OF SURFACE SOIL ANALYTICAL DATA FROM
. REMEDIAL INVESTIGATION
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS
(ng/kg)
- Location of
Minimum Maximum Maximum
Detected Detected Frequency Detected
Contaminant Concentration Concentration of Detection Concentration
Volatile Organic Compounds
Acetone 68 68 1/6 $5(01,02,17,18)
Chlorobenzene 2101 2.1 11 S$5(08,09,10,11)
Ethylbenzene 245 ] 245 ) 1/6 $5(04,05,06,07)
Tetrachloroethene 39 39 1/6 S$8(08,09,10,11)
Toluene 1.60 J 161 1/1 SB(03,04)
Xylenes, total 31 31.5 1/6 $5(04,05,06,07)
Semivolitale Organic Compounds
|f2.4-Dichlorophenol 495 495 176 SS(04,05,06,07)
2-Methylnaphthalene 290 J 640 2/6 §5(03,19,20,21)
2-Methylphenol 305 J 305 ) 1/6 $8(04,05,06,07)
Acenaphthylene 240 J 260 2/6 $5(04,05,06,07)
Anthracene 335 490 2/6 $5(03,19,20,21)
Benzo(a)anthracene 1,150 2,400 3/6 $5(03,19,20,21)
Benzo(a)pyrene 200 2,000 4/6 §5(03,19,20,21)
Benzo(b)fluoranthene 1,135 2,500 3/6 §§(12,13,14)
Benzo(g,h,i)perylene 775 1,200 3/6 $S8(12,13,14)
Benzo(k)fluoranthene 1,135 2,500 3/6 $§(12,13,14)
Bis(2-ethylhexyl)phthalate : 320 2,100 J 4/6 §§(01,02,17,18)
Butylbenzylphthalate 500 880 3/6 §5(03,19,20,21)
Chrysene 1,500 4,100 3/6 $S§(12,13,14)
Dibenzofuran 120 J 120 J 3/6 S$5(12,13,14)
Fluoranthene 765 5,000 J 6/6 S$5(01,02,17,18)
Fluorene 182.5 ) 190 2/6 §S(12,13,14)
Indeno(1,2,3-cd)pyrene 710 1,300 3/6 $8(12,13,14)
Naphthalene 170 J 300 J 2/6 $5(03,19,20,21)
Phenanthrene 785 4,900 3/6 $5(03,19,20,21)
Pyrene 1,000 6,800 3/6 $5(12,13,14)
Pesticides
4,4-DDD 20 37,000 1/22 $5(01,02,17,18)
4,4'-DDE 140 4,900 7/10 $5(01,02,17,18)
4,4-DDT 93 33,000 18/22 SS(15,16)
Aldrin 18 530,000 21/22 SS(15,16)
alpha-BHC 14 2,600 410 §$5(15,16)
beta-BHC ' 21 2,400 3/6 $5(01,02,17,18)
Chlordane, technical 130 1,100,000 22/22 S$S(15,16)
Dieldrin 49 210,000 21/22 $5(08,09,10,11)

Key at end of table.
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- Table 2-2
_ SUMMARY OF SURFACE SOIL ANALYTICAL DATA FROM
REMEDIAL INVESTIGATION
ENGINEERING EVALUATION/COST ANALYSIS
—_ RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS
(ng/'kg)
Location of
Minimum Maximum Maximum
Detected Detected Frequency Detected
- ! Contaminant Concentration | Concentration | of Detection | Concentration |
Pesticides (Cont.)
Endrin 110 5,100 3/16 S$843
Endrin ketone 77 13,000 14/22 SS11-2
BHC (lindane) 11 130 5/22 SS43
Heptachlor 18 64,000 21/22 $5(15,16)
~ Heptachlor epoxide 46 3,000 14/22 S$836
- Methoxychlor 3,400 3,556 2/18 $5(04,05,06,07)
Dioxin
- |12.3,7.8-TCDD ] 0.18 | 197 | 19/29 | ssis
Key:
) BHC = Benzenehexachloride.
DDD = Dichloro-diphenyl-dichloroethane.
DDE = Dichloro-diphenyl-dichloroethylene.
DDT = Dichloro-diphenyl-trichloroethane.
- J = Estimated Concentration.
ug’kg = Micrograms per kilogram.
TCDD = Tetrachlorodibenzo-p-dioxin.
N
05:607KJ0505059G 1 101REXX_CHI0602
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Table 2-3
SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA FROM
REMEDIATION INVESTIGATION
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS
__(ug/kg) |
Minimum Maximum Location of ]
Detected Detected Frequency of Maximum Detected
Contaminant Concentration | Concentration | Detection Concentration
[Ivolatite Organic Compounds

Chlorobenzene 351 351 1/4 SB(03,04)
Tetrachloroethene 1.8 43J 2/4 SB(03,04)
Toluene 40) 14 3/4 SB(03,04)
Semivolitale Organic Compounds
Acenaphthene 150 J 150 J 2/4 SB(07,08)
Acenaphthylene 95 ] 260 3/4 SB(06,07)
Anthracene 150 J 1,100 3/4 SB(07,08)
Benzo{a)anthracene 380 5,800 3/4 SB(07,08)
Benzo{a]pyrene 410 4,000 3/4 S$B(07,08)
Benzo[b]fluoranthene 390 2,800 3/4 SB(07,08)
Benzo{g,h,i]perylene 240 ) 1,900 3/4 SB(07,08)
Benzofk]fluoranthene 390 2,800 3/4 SB(07,08)
Bis(2-ethylhexyl)phthalate 180 J 450 3/4 SB(03,04), SB(07.0W
Butylbenzylphthalate 610 1,400 3/4 SB(01,02)
Chrysene 500 6,100 3/4 SB(07,08)
Fluoranthene 560 7,200 3/4 SB(07,08)
Fluorene 320 J 320 ) 1/4 SB(07,08)
Indeno{1,2,3-cd]pyrene 210) 1,900 3/4 SB(07,08)
2-Methylnaphthalene 250 J 120 3/4 SB(03,04)
Naphthalene 160 ) 520 3/4 $B(03,04,)
Phenanthrene 640 4,900 3/4 S$5(07,08)
Pyrene 700 8,700 3/4 SB(07,08)
Pesticides
4,4'-DDD 220 18,000 2/4 SB(05,06)
4,4'-DDE 52 630 2/4 SB(03,04)
4,4-DDT 120 2,300 4/4 SB(05,06)
Aldrin 3,700 170,000 2/4 SB(05,06)
Chlordane, technical 210 46,000 3/4 SB(05,06)
Dieldrin 74 200,000 4/4 SB(05,06)
Endrin ketone 100 4,700 /4 SB(05,06)
Heptachlor 2,700 7,800 2/4 SB(05,06)
Heptachlor epoxide 93 190 2/4 SB(03,04)
Dioxin )
2,3,7,8-TCDD | 080 | 337 | 520 ] SB06-8.0
Key:

J Estimated Concentration.

mg/kg Micrograms per kilogram.,

DDD = Dichloro-diphenyl-dichloroethane.
DDE = Dichloro-diphenyl-dichloroethylene.
DDT = Dichloro-diphenyl-trichloroethane.
TDD = Tetrachlorordibenzo-p-dioxin.
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FIGURE 2-1 -

SITE LOCATION MAP

RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS
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Streamlined Risk Evaluation

U.S. EPA guidance on conducting non-time-critical removal
actions requires that a streamlined risk evaluation (SRE) be in-
cluded as a component of the Engineering Analysis/Cost Analysis
(EE/CA) in order to assist in determining whether a removal action
is required, and to identify the potential current and future expo-
sures that should be prevented. The SRE is intermediate in scope
between the limited risk evaluation performed for a removal action
and the conventional baseline risk assessment conducted for reme-
dial actions. The SRE is intended to evaluate the existing and
potential risks posed by the specific problem that the removal
action is intended to address, and can be both qualitative and
quantitative in nature (U.S. EPA 1993a).

The purpose of this SRE is to assess the potential risks posed to
human and environmental receptors from exposure to the contami-
nants detected in soil at the Riverdale site. Soil and possible
sediment contamination is the concern at the site.

The human health and ecological SREs were prepared and orga-
nized in general accordance with U.S. EPA's Risk Assessment
Guidance for Superfund, Volume I: Human Health Evaluation
Manual (U.S. EPA 1989a); U.S. EPA’s Framework for Ecological
Risk Assessment (U.S. EPA 1992a); and other related guidance.

3.1 Streamlined Ecological Risk Evaluation

This streamlined ecological risk evaluation (SERE) for the
Riverdale site was conducted in accordance with Risk Assessment
Guidance of Superfund, Volume II, Environmental Evaluation
Manual, EPA/540/1-89/001 (U.S. EPA 1989b) and Guidelines for
Ecological Risk Assessment, EPA/630/R-95/002F (U.S. EPA
1998a).
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3. Streamlined Risk Evaluation

3.1.1 Introduction

3.1.1.1 Purpose

The purpose of the SERE for the Riverdale site is to evaluate the
ecology of the site and the surrounding area to identify the contam-
inants of potential ecological concern (COPECs) that are associ-
ated with the site, to evaluate the pathways and the extent to which
ecological receptors might be exposed to these chemicals, and to
assess the ecological effects associated with exposures to the
chemicals.

3.1.1.2 Scope

According to U.S. EPA (1998a) guidance, the ecological risk
assessment process is divided into five major components: problem
formulation, ecological data acquisition and review, exposure
assessment, ecological effects assessment, and risk characteriza-
tion. Because this is a streamlined risk evaluation and not a com-
plete baseline risk assessment, several components of the risk
assessment process were combined, and some process steps that
are usually quantitative in nature are addressed qualitatively.

To satisfy the goals of the SERE, data collected at the Riverdale
site for the RI (IT 1997) were utilized. In addition, wetlands maps,
topographic quadrangles, soil maps, and state and federal lists of
species of potential concern were reviewed. A limited ecological
field reconnaissance also was conducted to confirm and supple-
ment the findings of the literature review and previously obtained
site information. The field reconnaissance for the SERE was
conducted on October 12, 1999, and included:

® Documentation of physical characteristics of habitats identified
as potential receptors;

Confirmation of identifiable resource boundaries;
Observations of dominant vegetation and wildlife species or
communities;

Documentation of species of potential regulatory concern;
Identification of surface water drainage patterns;

Observation of general land use in the vicinity of the site; and
Identification of potential sources of contamination not related
to the site.

Photographs were taken during the field reconnaissance to docu-
ment site conditions. The photographs and a map showing their
location and direction are included in this report as Appendix A.
The SERE for the Riverdale site is presented in two major sections.
The environmental resources of the site and the surrounding area
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3. Streamlined Risk Evaluation

are described in Section 3.1.2. The potential risks to the environ-
mental resources are presented in Section 3.1.3.

3.1.1.3 Ecological Assessment Area

The ecological assessment focused on the 10-acre Riverdale Chem-
ical Company property; however, the land uses, habitat types and
the presence or absence of important ecological resources such as
surface water bodies, floodplains and wetlands in the site vicinity
also were considered in the assessment. The Riverdale site encom-
passes approximately 10 acres of land within an industrialized area
zoned for heavy industry in the southeastern portion of Chicago
Heights. The site is bounded on the north by CHTT tracks, East
17" Street and residences; on the east by B&O tracks; on the south
by Michigan Central Railroad tracks, and on the west by a vacant
lot. The site is fenced on the north, west, and east sides. The fence
on the south side recently was taken down to allow for addition of
gravel and had not been replaced by the October 12, 1999, site
reconnaissance.

3.1.2 Environmental Resources Inventory

A literature review and a limited field reconnaissance were con-
ducted to document the following environmental resources on the
10-acre Riverdale site and in the surrounding area:

®  Surface water resources (streams, ponds, wetlands, floodplains,
and surface water drainage);

Habitats;

Species of Potential Concern;

Geology and Hydrogeology;

Soils;

Topography;

Land Use; and

Climate.

3.1.2.1 Surface Water Resources

To assess the surface water resources on and adjacent to the
Riverdale site, the United States Fish and Wildlife Service
(USFWS), National Wetlands Inventory (NWI) maps of Harvey,
Illinois (April 1984a); Calumet City, Illinois-Indiana (May 1983a);
Steger, Illinois (April 1984b); and Dyer, Illinois-Indiana (April
1983b); along with the United States Department of Housing and
Urban Development (HUD 1979), Floodway Boundary and
Floodway Map, City of Chicago Heights, Illinois were reviewed.
A limited field reconnaissance also was performed to verify surface
water resources. Wetland types have been classified in accordance

3-3
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with Classification of Wetlands and Deepwater Habitats of the
United States (Cowardin et al. 1979).

Streams
There are no streams on the Riverdale site, but a tributary to Thorn
Creek lies 0.5 mile south and 1 mile east of the site.

A drainage ditch is located along the southern edge of the site,
along the northern toe of the railroad bed.

No fish or amphibians were observed in the drainage ditch at the
time of the site visit, Filamentous algae were observed distributed
in the ditch. However, observations of many toads in the vicinity
of the drainage ditch by Riverdale employees during spring 1999
may indicate that this habitat is important to amphibians.

Ponds

The NWI maps do not identify any ponds on the Riverdale site;
however, a small pond is located approximately 500 feet northeast
of the site.

Wetlands

The NWI maps of Harvey, Illinois (USFWS 1984a); Calumet City,
Ilinois-Indiana (USFWS 1983a); Steger, Illinois (USFWS 1984b);
and Dyer, Illinois-Indiana (USFWS 1983b), do not identify wet-
land habitats on the Riverdale site.

A small area that is likely a wetlands area was observed on the
Riverdale site, immediately east and southeast of the raw materials
storage pad during the field reconnaissance. The area is a low-
lying pocket that collects runoff from the raw materials storage pad
and the southeastern corner of the site. The area is less than 1 acre
and is dominated almost exclusively by Common Cattail (Typha
latifolia) and Water-Flaxseed (Spirodela polyrhiza). Plant species
also include Red Maple (Acer rubrum), Cottonwood (Populus
deltoides), and an ash species (Fraxinus spp.) (see photographs 1,
2,12, 14, 15, and 16 in Appendix A).

No formal wetlands delineation was performed at the Riverdale
site as part of this investigation.

Conversations with employees at Riverdale indicated that during

spring 1999, many small toads were observed near the wetlands,
which may indicate that the site is an important amphibian habitat.
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Workers also have seen wood ducks, mallards, racoon, opossum,
and red fox in the same area.

Floodplains

The 100-year floodplain is defined by state and local regulations as
those areas mapped by the HUD National Flood Insurance Pro-
gram, in the form of a Floodway Boundary and Floodway Map. In
general, floodway maps identify all land within reach of a flood
with a 1% probability of occurring in any given year (also referred
to as the base flood [Kusler and Platt 1988]). Floodplains occur in
areas along or adjacent to streams or bodies of water that are
capable of storing or conveying floodwater.

The HUD (1979) floodway map for Chicago Heights, Illinois,
shows the entire Riverdale site to be outside of flood zones.

Surface Water Drainage Patterns

Surface water drainage patterns on and in the vicinity of the
Riverdale site were estimated based on field observations and
topographic maps. The surface water drainage patterns are shown
in Figure 3-1. Most of the surface water runoff at the Riverdale
site flows to the southeast, toward the wetlands area located on the
southeastern portion of the site. Much of the surface water runoff
that enters the wetlands has traveled over contaminated areas of the
site and over the raw materials storage area. On the west side of
the site, the surface water drainage flows toward the southwest.
Much of the surface water drainage in the northern portion of the
site flows toward the south to a sanitary sewer located between
Buildings #1 and #3.

3.1.2.2 Habitats

Habitat types on site were identified during the field reconnais-
sance. The major habitat types are shown in Figure 3-2 and in-
clude the following:

m  Mowed field,

»  Old field, ‘
— Perennial Herbaceous-Woody-Plant Community,
— Perennial Herbaceous Plant Community,

® Wetland, and

® Barren.

The areas surrounding the Riverdale site are dominated by the
same ecological habitats as those on site, as well as mixed decidu-
ous forest.
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The vegetation observed in each habitat is listed in Table 3-1.
Amphibians and reptiles that may exist in each habitat listed in
Table 3-2. The birds and mammals that are known to exist or may
exist on site are listed in Tables 3-3 and 3-4, respectively.

Mowed Field

Mowed field habitat on the Riverdale site exists along the entire
west side. This habitat comprises approximately 0.75 acre of the
10-acre site.

The habitat consists of grasses (Gramineae spp.), Common Rag-
weed (Ambrosia artemisiifolia), and various weeds that are man-
aged through periodic application of an herbicide. The local fire
department has required maintenance of a fire break along the
outside of the fence for the site. Riverdale personnel periodically
apply the herbicide to the outside of the fence to keep the vegeta-
tion low to the ground. The continued application of the herbicide
to this area will prevent this habitat from developing into an old
field habitat. This habitat is considered to be low ecological habi-
tat.

m Perennial Herbaceous Plant Community
Fields that range in age from three years to 10 years post-distur-
bance usually are dominated by perennial herbaceous plant
communities. Most of the eastern end of the site can be charac-
terized as a perennial hearbaceous community. The community
has an abundance of perennial herbaceous and grass species.
The goldenrods and asters that usually dominate a two- to
three-year, post-disturbance field no longer uniformly cover the
field, and seedlings of shrub and tree species begin t- orow
(Kricher and Morrison 1988).

Observations of the vegetation in this community on site in-
cluded the following species: goldenrod (Solidago spp.), Queen
Anne’s Lace (Daucus carota), aster (Aster spp.), and grasses
(Gramineae spp.). The animal species that were observed in
this habitat included American Goldfinch (Carduelis tristis),
House Finch (Carpodacus mexicanus), Purple Finch
(Carpodacus purpureus), and Mourning Dove (Zenaida
macroura). In addition, Raccoon (procyon lotor) tracks were
observed within the old field habitat at the eastern edge of the
site.
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® Perennial Herbaceous-Woody-Plant Community
Fields that range in age from 10 years to 60 years post-aban-
donment usually are dominated by perennial herbaceous-
woody-plant communities. The western edge of the site and
the property immediately west of the site can be characterized
as a perennial herbaceous-woody-plant community. In these
communities, herbs and grasses are much less obvious com-
pared to the younger communities. Clumps of trees and shrubs
shade the ground. Large patches of trees and shrubs are inter-
rupted by areas of grass. The habitat is very patchy in appear-
ance. Very old fields begin to look like woodlands, with dense
clumps of slender trees (Kricher and Morrison 1988).

Observations of the vegetation in this community on site in-
cluded the following species: Milkweed (Asclepias syriaca),
Eastern Cottonwood (Populus deltoides), Aster species (Aster
spp.), Bull Thistle (Cirsium vulgare), Black Cherry (Prunus
serotina), and Honey Locust (Gleditsia triancanthos). The
animal species observed in the habitat included Mourning
Dove (Zenaida macroura) and Field Sparrow (Spizella pusilla).

Wetlands
The wetland community comprises approximately 1 acre in the east
portion of the 10-acre Riverdale site.

“Wetlands are lands transitional between terrestrial and aquatic
systems where the water table is usually at or near the surface or
the land is covered by shallow water. For purposes of this classifi-
cation, wetlands must have one of the following three attributes:
1) at least periodically, the land supports predominantly hydro-
phytes; (2) the substrate is predominately undrained hydric soil;
and (3) the substrate is nonsoil and is saturated with water or
covered by shallow water at some time during the growing season
(Cowardin et al. 1979).”

The United States Army Corps of Engineers, which has authority
over the wetlands, defines wetlands in its Wetlands Delineation
Manual (USACE 1987). This manual defines regulated wetlands
as having these characteristics: 1) a predominance of hydrophytic
vegetation; 2) saturated soil conditions; and 3) inundated or satu-
rated groundwater at or near the surface. NWI maps categorize
wetlands as areas having one of the above characteristics.

Although the wetland boundaries and regulatory status of the
wetland habitat on site were not established, an area supporting
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hydrophytes and containing saturated soils was observed in the
southeastern portion of the site. Therefore, wetlands do exist at the
Riverdale site.

In order to accurately define the area and provide a proper assess-
ment, a formal identification and delineation of the wetland area is
recommended.

Data regarding the levels of potential contaminants in the wetland
area are extremely limited and in some cases nonexistent. This
lack of information constitutes a critical data gap, preventing
further evaluation of the impact of site contaminants on the
wetlands and species that inhabit the area.

Barren Land

Barren land comprises approximately 6.25 acres, or 62.5% of the
site. Barren land on site includes the parking lot, the entire north-
ern portion of the site, much of the gravel covered southern portion
of the site, the site buildings, the areas between the buildings, and
the chemical staging area located in the western portion of the site.
Most of the barren land on site consists of the site buildings and a
thick layer of gravel, not covered with any vegetation.

Barren land areas are mostly devoid of habitat for ecological
receptors. Few, if any, plants and animals inhabit these areas,
although, a very few grasses have colonized the gravel covered
areas.

The barren area is not considered to be of ecological importance or
su_.>hle habitat for wildlife species. It also is not considered to be
an ecosystem of concern.

3.1.2.3 Species of Potential Concern

To identify species of potential concern in the site vicinity, current
USFWS and Illinois Endangered Species Protection Board lists of
threatened and endangered plants and animals in the vicinity were
reviewed (see Appendix B).

USFWS (1999a) lists the American peregrine falcon (Falco
peregrinus anatum) and Hine’s emerald dragonfly (Somatochlora
hineana) as the only federally endangered species existing in Cook
County, Illinois. USFWS also lists the eastern prairie fringed
orchid (Platanthera leucophaea) and prairie bush-clover (Lespe-
deza leptostachya) as federally threatened species existing in Cook
County, Illinois. These species are discussed in detail below.
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An endangered species consultation was requested from the Illinois
Department of Natural Resources (IDNR) for the area surrounding

the Riverdale site; however, the consultation was not completed in

time for this draft.

American Peregrine Falcon

USFWS (1999a) identifies the American Peregrine Falcon as a
federally endangered species known to exist in Cook County,
Illinois. The peregrin falcons inhabits open wetlands near cliffs.
They prey mainly on ducks, shorebirds, and seabirds. Peregrine
falcons occasionally are sighted in cities and on bridges and tall
buildings (National Geographic Society 1987). Based on the
disturbed nature of the site, and the lack of a large wetland, it is
unlikely that the peregrine falcon exists in the site vicinity.

Hine’s Emerald Dragonfly

USFWS (1999a) identifies the Hine’s Emerald Dragonfly as a
federally endangered species known to exist in Cook County,
Illinois. This dragonfly can be found in small sites in Cook,
DuPage, and Will counties in Illinois. The Hine’s Emerald Drag-
onfly lives in calcareous marshes overlying dolomite bedrock
(USFWS 1999b). Because the very specific habitat requirements
for this species, and the lack of a marsh on site, it is highly unlikely
that this dragonfly exists on site.

Eastern Prairie Fringed Orchid

USFWS (1999a) identifies the Eastern Prairie Fringed Orchid as a
federally threatened species known to exist in Cook County, Illi-
nois. The orchid occurs most often in mesic to wet unplowed
tallgrass prairies and meadows. The Eastern Prairie Fringed Or-
caid also occurs in bogs, fens, and sedge meadows. This orchid
depends on hawk moths for pollination (USFWS 1999c). Because
of the lack of suitable habitat, it is highly unlikely that this species
exists on site.

Prairie Bush-Clover

USFWS (1999a) identified the Prairie Bush-Clover as a federally
threatened species known to exist in Cook County, Illinois. Habi-
tat requirements include well-drained dry to moderately moist
(mesic) native prairies. Established populations occur in habitats
that are located mainly on north facing, gentle slopes and fine silty
loam, fine sandy loam, or clay loam substrates. The Riverdale site
does not contain prairie habitat; therefore, this species is unlikely
to occur on site (Iowa Nature Conservancy [INC] 1999).
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3.1.2.4 Geology and Hydrogeology

The unconsolidated deposits at the site comprise glacially derived
ground and end moraine deposits of the late Wisconsinan Age. In
general, these moraines comprises of unsorted glacial tills contain-
ing boulders, sand, silt, and clay. The deposits at the site have
been derived from a silty clay loam till material (Fehrenbacher et
al. 1967).

A review of the well logs in the site area indicated that unconsoli-
dated deposits attain a thickness of approximately 35 feet.
Silurianage dolomitic limestone of the Niagara Formation under-
lies the unconsolidated deposits (IT 1997).

Investigations conducted on site by contractors for Riverdale
revealed that the site is underlain by approximately 2 feet to 5 feet
of fill matenal that directly overlies clay. The fill material consists
of gravel, cinders, ash, and brick and wood fragments. In three of
eight borings conducted on site by contractors, a relatively thin,
discontinuous layer of brown sand to yellowish silty sand was
encountered between the fill and the silty clay materials (IT 1997).

The RI Report (IT 1997) indicates that there are four aquifer sys-
tems in Cook County, Illinois, and that three of them are regionally
extensive.

The sand and gravel aquifer is regionally extensive in the north-
west portion of Cook County, and only locally present in buried
bedrock valleys in other portions of the county. A shallow dolo-
mite formation represents the first regionally extensive aquifer in
the county. Where present, the sand and gravel aquifer is
hyarologically connected with the shallow dolomite aquifers.
Groundwater in the aquifer occurs in joints, fissures, and solution
channels within the dolomite. The upper portion of the dolomite
formation is generally the most productive for well development.
Regionally, the groundwater flow in the shallow dolomite aquifer
1s to the southeast. However, because of the extensive pumpage of
the groundwater for municipal and industrial use, local groundwa-
ter flow directions vary greatly (IT 1997).

3.1.2.5 Soils

According to the United States Department of Agriculture (USDA
1979) Soil Survey of DuPage and Cook Counties, Illinois, soils at
the site and surrounding the site mainly comprise clayey Urban
Land-Orthents complex.

3-10
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Generally, this unit is comprised of less than 75% Urban land, with
the remaining portion being Orthents, clayey. The Urban land is
covered by buildings, parking lots, and pavements. The Orthents,
clayey portion of the unit consists of fine textured soils that have
been altered or mixed by cutting and filling. The soils formerly
had a surface layer of silty loam to silty clay material with a subsoil
of silty clay or clay materials. The underlying material is generally
calcareous silty clay loam or silty clays (IT 1997).

Permeability is variable because the soil material has been altered,
and compacted by construction equipment. Available water capac-
ity i1s variable but generally low to moderate. Organic matter
content and plant nutrients are low on new exposures, but devel-
oped areas usually are top-dressed where lawns and shrubs have
been established (USDA 1979).

3.1.2.6 Topography

The general topography of the site is very flat, with a slight slope in
the eastern portion of the site to the southeast, toward the wetland
area. In the western portion of the site, the site slopes toward the
southwest. Elevations on site are approximately 660 feet above
Mean Sea Level (AMSL). In the southern portion of the site along
the drainage ditch, the site slopes down toward the ditch. The

ditch is approximately 10 feet to 15 feet below the elevation of the
Riverdale site.

3.1.2.7 Land Use

Land use on and adjacent to the site was identified by observations
made by field personnel. Land-use types have been categorized
according to A Land Use and Land Cover Classification System for
Use with Remote Sensor Data (Anderson et. al. 1976). The follow-
ing land-use types were identified within the vicinity of the site and
are shown in Figure 3-3.

Industrial and commercial complexes,

Shrub and Brush Rangeland,

Mixed urban or built-up land,

Nonforested wetlands, and

Transportation, Communications, and Utilities.

Industrial and Commercial Complexes
Industrial areas include many land uses, from light manufacturing
plants to heavy manufacturing plants (Anderson et al. 1976).
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Shrub and Brush Rangeland

Eastern brushlands are typically former crop lands or pasture lands,
cleared from original forest land, which now have grown up in
transition back to forest land to the extent that they are no longer
identifiable as croplands or pasture lands. The western portion of
the Riverdale site and the property adjacent to the site are old fields
that have become overgrown with trees and brush.

Mixed Urban or Built-Up Land

The area adjacent to the north of the site is considered mixed urban
or built-up. It is a mixture of residential land ranging from high- or
low-density multiple unit structures, and industrial and commercial
uses. The area across from the site along East 17" Street is mixed
urban or built-up land.

Nonforested Wetlands

Wetlands are those areas where the water is at, near, or above the
land surface for a significant part of most years. The hydrological
regime is such that aquatic or hydrophytic vegetation usually is
established, although alluvial and tidal flats may be nonvegetated.
Nonforested wetlands are dominated by wetland herbaceous vege-
tation or are nonvegetated. Examples of vegetation associated with
nonforested wetlands are narrow-leafed emergents such as cattails
(Typha), bulrush (Scirpus), sedges (Carex), and other grasses
(Anderson et al. 1976).

Transportation, Communications, and Utilities

This land use category includes highways, railways, electric lines,
and areas associated with these uses. Major transportation routes
and areas greatly influence other land uses, and many land use
boundaries are outlined by them. Highways and railways are
characterized by areas of activity connected in linear patterns.
Communications and utilities areas, such as those involved in
processing, treatment, and transportation of water, gas, oil, and
electricity and areas used for airwave communications, also are
included in this category (Anderson et al. 1976).

3.1.2.8 Climate

The survey area is cold and snowy in winter and warm in summer.
In the summer, temperatures average 72 °F. Precipitation is well-
distributed during the year and generally adequate for most crops
on most soils, but low available water capacity in some gravelly
and sandy soils results in drought conditions for brief periods
nearly every year.
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From late fall through winter, snow squalls are frequent and total
snowfall is normally heavy. In winter, the average temperature is
25°F.

Of the total annual precipitation, 22 inches, 67% usually falls from
April to September. Average annual snowfall is 39 inches (USDA
1979).

3.1.2.9 Non-Site-Related Conditions of Potential
Environmental Concern

This section describes conditions in the Riverdale site vicinity that

are not related to the site, but may have or may have recently had

and impact on the ecology and physical characteristics of the site.

Railroad

Rights-of-way for the Michigan Central, CHTT, and B&O rail-
roads border the site to the south, east, and north. Runoff from the
rail beds may enter the drainage ditch located on site along the
southern border of the site. Herbicides similar to those formulated
at the site may have been used along the railroad rights-of-way to
control vegetation.

Steel Mill

A large steel mill is located south of the site just beyond the
Michigan Central Railroad tracks. This facility is a manufacturing
mill, and whether current or historical operations at the mill have
impacted the Riverdale site is known.

3.1.2.10 Findings of Environmental Resources Survey
and Inventory

Based on foregoing inventory, the environmental resources present

at the Riverdale site can be summarized as follows:

®  Land use in the site vicinity is dominated by industry and is
likely to remain industrial.

B The terrestrial habitats of concern on the Riverdale site are
limited in size and value;

m  The wetland area located in the southeastern portion of the site
is relatively small, less than 1 acre; however, it appears to serve
as an important oasis for local wildlife and could serve as a
stopover or even a nesting area for migratory waterfowl;
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®  The drainage ditch along the southern edge of the site is a low-
quality habitat; however, it is capable of supporting aquatic and
amphibian life as evidenced by the filamentous algae and small
snail tracks observed in the ditch. The ditch is also a potential
pathway by which materials from the southern edge of the site
could migrate into the wetland area;

®  There are not likely to be any federal or state species of poten-
tial concern on or in the immediate site vicinity; and

®  The potential for migration of contaminants from operational
areas of the facility to the wetland area and the drainage ditch
along the southern edge of the site has not been adequately
evaluated for contaminants of potential ecological concern
(COPECs);

3.1.3 Ecological Risk Evaluation

3.1.3.1 Terrestrial Habitat

Substantial concentrations of a number persistent and
bioaccumulative pesticides, including aldrin, dieldrin, DDD, DDE,
DDT, chlordane, heptachlor and its epoxide, and toxaphene, and
polychlorinated dioxins and furans have been found in soils at the
Riverdale site. Many of these chemicals are known to be toxic to
soil invertebrates, birds and mammals, however the ecological
survey and inventory of the site found that the terrestrial habitat at
the site was limited in size und va.ue, and that federal and state
species of concern were not likely to be present on or in the imme-
diate vicinity of the site. In short, there are no valuable terrestrial
environmental resources that are likely to be affected directly by
soil contamination at the site. Therefore, potential impac ‘= of site
soil contaminants on terrestrial receptors were not evaluated.

3.1.3.2 Wetland Habitat

The ecological survey and inventory of the site documented the
presence of a small wetland area in the southeastern part of the site
and a drainage ditch along the southern edge of the site that is
capable of supporting aquatic and amphibian life. While these
areas are small in size, there is evidence that they are used by local
wildlife and they could serve as a stopover or even a nesting area
for migratory waterfowl. Based on these findings, these areas
appear to be potentially valuable ecological resources.

Surface water and sediment from the wetland area and drainage

ditch were not sampled during any of the field investigations
carried by the U.S.EPA FIT or IT Corporation between 1984 and
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1986 (IT 1997). Therefore, there are no data available on the
presence or absence of contaminants in these areas. However,
substantial concentrations of various pesticides and dioxins have
been found in surface and subsurface soils in the active industrial
part of the site north and west of the wetland and drainage ditch
areas. Based on field observations and topographic maps of the
site, surface water runoff from the northeastern, eastern, and south-
eastern portions of the site, flows to the south and southeast, to-
wards and into the wetlands area (see Figure 3-1). Runoff from the
Raw Materials Storage Pad Area also flows east or southeast into
the wetlands area. Furthermore, a Site Utility Map included in the
November 1999 draft Feasibility Study Report prepared by RMT,
Inc. on behalf of Riverdale (RMT 1999, Figure 3) shows a storm
sewer line that collects runoff from the eastern side of the Interior
Tank Farm and appears to discharge just east of the wetlands area.
Consideration of the surface water drainage patterns at the site
indicates that potentially complete migration pathways exist by
which contaminants could travel from areas where they are known
to exist, to the wetland area and drainage ditch. Since most of the
pesticide and dioxin contaminants found in the site soil are nearly
insoluble, migration would occur mainly through association with
soil particles entrained in the surface runoff.

A number of the pesticides and dioxins found at substantial con-
centrations in site soil are persistent and bioaccumulative and are
known to be toxic to aquatic organisms, birds and mammals.

8 DDT and its breakdown products, DDE and DDD, are highly
toxic to many aquatic invertebrates species and fish species as
well (Johnson and Finbley 1980). DDT may be moderately
toxic to some amphibian species and larval stages are probably
more susceptible than adults. In addition to acute toxic effects,
DDT may bioaccumulate significantly in fish and other aquatic
species, leading to long-term exposure. DDE is an endocrine
disruptor that has been shown to interfere with bird reproduc-
tion by thinning eggshells.

®  Aldrin and dieldrin are highly toxic to aquatic life. They also
accumulate in the tissues of aquatic organisms resulting in
acute toxic effects in birds and mammals feeding on those
organisms.

®  Chlordane is highly toxic to freshwater invertebrates and fish.

It also bioaccumulates in bacteria and in marine and freshwater
fish species.
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m  Heptachlor and the epoxide are very highly toxic to most fish
species. Heptachlor is also very highly toxic to freshwater
aquatic invertebrates. Both heptachlor and heptachlor epoxide
have been shown to bioconcentrate in aquatic organisms such
as fish, mollusks, insects, plankton, and algae.

® Information on the toxicity of TCDD to ecological receptors is
sparse. However, the data that are available show that fish are
generally more sensitive to TCDD than aquatic plants, aquatic
invertebrates, and other aquatic vertebrates such as amphibians.

" Because there is a significant possibility that contaminants found

elsewhere at the site may have migrated to the wetlanc area and
drainage ditch, and because of the serious adverse effects they
could have on ecological resources if they are present in these
areas, it is important that the presence or absence of contamination
in these be determined. Surface water and sediment in the wetland
and the drainage ditch, and surface soil in potential migration
pathways leading from contaminated areas of the site to these areas
should be sampled and analyzed for the contaminants found in
other areas of the site. An ecological risk evaluation of the wetland

k area and drainage ditch should then be completed once any con-

tamination in these areas has been adequately characterized.

3.1.4 Conclusions

Based on the inventory of environmental resources and the infor-
mation presented regarding COPECs, the following conclusions
regarding the overall risk associated with the Riverdale site were
made:

1. Potentially valuable ecological resources have been .u.ntified
on or near the site. The must notable are the wetland area in
the southeastern corner of the site and the drainage ditch along
the southern edge of the site;

2. Based on the concentrations of COPECs detected in site sur-
face soils, most notably TCDD, there is potential for adverse
effects associated with COPEC:s in these soils.

3. Additional sampling of soil, sediment, and surface water in and
near the wetland area and drainage ditch is needed to character-
ize contamination in these areas and to evaluate potential
impact on environmental receptors; and
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4. Additional samples also should be collected from nearby back-
ground locations to adequately evaluate the area surrounding
the site.

3.2 Human Health Evaluation

This section describes the general approach used to evaluate the
potential health risks for the areas of concern identified at the
Riverdale site. In accordance with U.S. EPA Guidance on Con-
ducting Non-Time-Critical Removal Actions Under CERCLA (U.S.
EPA 1993a), a quantitative evaluation was performed only for the
exposure pathways and receptors that were identified as potentially
complete.

Since the site is currently used for industrial purposes and is ex-
pected to continue in that use, the main purpose of this EE/CA is to
determine what removal actions may be needed in order to protect
the health and safety of current and potential future workers at the
snte A cordingly, the human health portion of the SRE will focus

"“on the potential risks to current and future site workers.

The site is underlain by at least 15 feet of low permeability clay,
therefore groundwater is not expected to be impacted by site con-
taminants. Furthermore, groundwater in the vicinity of the site 1s

not presently used, nor is it expected to be used in the future be-

cause the site is served by a public water supply system. There-
fore, the streamlined human health risk evaluation (SHHRE) will
focus on soil exposure pathways; groundwater pathways will not
be addressed.

The human health assessment is organized in accordance with the
geaeral approach outlined in RAGS Volume I, Parts A (U.S. EPA
1989a) and D (U.S. EPA 1998b), and uses the Standard Tables
specified in Part D. The numbering of the Standard Tables is
specified in the guidance and does not always correspond to the
order in which the tables are cited in this document. Section 3.2.1
reviews the data evaluation and selection of chemicals of potential
concern (COPCs). Section 3.2.2 assesses potential exposure of
receptors to the COPCs. Section 3.2.3 provides toxicity assess-
ments for the COPCs at the site. Section 3.2.4 integrates the
exposure and toxicity assessments from previous sections into an
overall risk assessment. A discussion of sources of uncertainties
associated with the risk assessment is presented in Section 3.2.5.
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3.2.1 Data Evaluation and Selection of Chemicals of
Potential Concern

3.2.1.1 Evaluation of Data for Use in the Screening Risk
Evaluation
The first step of the data review consisted of a review of data
qualifiers to determine data usability for the SRE. Several types of
qualifiers are associated with many of the values reported and
validated through the data evaluation process. Rejected (R-quali-
fied) data were not used, but estimated (J-qualified for organics, B-
qualified for metals) data were used to estimate exposure point
concentrations (EPCs) as recommended by U.S. EPA (1992a). Ifa
chemical was not detected in a sample (U-qualified values), a value
of one-half of the sample quantitation limit (SQL) for the sample
was used in calculating EPCs, unless that value was greater than
the maximum concentration of the chemical actually detected in
any sample of that medium, in which case the sample was not used
in calculating EPCs. SQLs were not available for the IT data, so
one-half of the U-qualified value was used in place of the U-quali-
fied value for these data. Organic chemicals detected at concentra-
tions 10 times or less (for common laboratory chemicals) or five
times or less (for all other substances) than the maximum concen-
tration reported in the associated method or field blank were con-
sidered artifacts of sampling and analysis methodology, and were
treated as not detected. A review of data qualifiers and reports
indicated that the quality of the data collected for the Riverdale site
was adequate for use in the SRE.

SQLs for chemicals that were not detected were evaluated by
comparison to screcning toxicity values (STVs). The STVs were
uci,ved from U.S. EPA, Region 3's Risk-Based Concentration
Table (RBC) (U.S. EPA 1999a). The STVs used for comparison
were based on a target excess cancer risk of 1x10 or a noncancer
hazard index (HI) of 0.1, for a residential receptor. A residential
receptor was evaluated as a conservative (i.e., health-protective)
reference point. If the nominal sample detection limit was at or
below the STV, then it was considered adequate for use in the
SRE. The ranges of nondetected concentrations (i.e., SQLs or
detection limits) in the evaluated data are included in Appendix C,
Table 2.1. All of the soil SQLs for the Riverdale Chemical Com-
pany site data were below the STVs corresponding to a cancer risk
of 1x10° or a noncancer HQ of 0.1, and are acceptable for use in
the SRE.
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3.2.1.2 Identification of Chemicals of Potential Concern
COPCs for human health effects at the site were identified by
comparing detected concentrations to U.S. EPA Region 3 risk-
based screening levels (RBSLs) for soil for industrial workers
(U.S. EPA 1999a). The U.S. EPA Region 3 RBSLs use a target
cancer risk of 1x 10'6, or a target HI for noncancer effects of 0.1,
whichever is lower. These comparisons, and the rationale for
selecting or excluding a chemical as a COPC, also are shown in
Appendix C, Table 2.1.

3.2.1.3 Conceptual Site Model

Because the site is used for industrial purposes and is expected to
continue to be used in that way, the human population potentially
exposed to site contaminants is expected to be the same in the
present and future. The population most likely to be exposed
comprises workers employed full time at the site. Construction

and/or utility workers coming in contact with the soil during con-

struction, installation, or maintenance activities at the site are a
second population likely to be exposed to site contaminants.
Visitors or trespassers, who enter the site occasionally, also might
be exposed to site contaminants; however, because the site is
fenced, locked, and/or guarded on the sides closest to the adjacent
residential area, potential exposure of these individuals is expected
to be minimal.

Regular site workers and construction/utility workers could be
exposed to soil contaminants through dermal contact with, and
incidental ingestion of soil as a result of direct contact with the
soil. Exposure also might occur through inhalation of contaminant
vapors or contaminated particles released from the soil. Current
regular site workers would be exposed only to contaminants in
surface soil. Construction/utility workers and future regular site
workers could be exposed to contaminants in surface and
subsurface soil: construction/utility workers through direct contact
with both surface and subsurface soil, and future regular site work-
ers through contact with existing surface soil and current
subsurface soil brought to the surface as a result of construction or
maintenance activities. Potentially complete exposure routes and
receptors are shown schematically in Figure 3-4 and are summa-
rized in Appendix C, Table 3.1.

3.2.2 Exposure Assessment

3.2.2.1 Exposure Point Calculations

The exposure media of concern for this SHHRE are surface and
near-surface soils.
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Derivation of Exposure Point Concentrations for Soil
Over time, individuals generally are assumed to have an equal
chance of contacting potentially contaminated soil anywhere within
an exposure area. Therefore, the arithmetic average soil concentra-
tion of each COPC in an exposure area provides the best estimate
of the potential long-term exposure an individual might experience
in that area. The 95% upper confidence limit (UCL) on the aver-
age concentration provides a conservative estimate of the average
concentration and is used as the EPC for each COPC.

EPCs were estimated directly from measured concentrations. The
data sets were evaluated to determine whether the concentrations
best fit a normal or lognormal distribution. The UCLs of the
average chemical concentrations in the sample set then were calcu-
lated using the equation appropriate for the distribution of the
sample set. If a calculated UCL exceeded the maximum measured
concentration detected in the sample set, then the maximum de-
tected concentration was used as the EPC. One-half of the SQL
was used in the calculation of EPCs when a chemical was not
detected in a sample, unless that value was greater than the maxi-
mum detected value for that chemical, in which case the sample
was not used.

This SHHRE evaluates risks associated with baseline conditions at
the site. These are the conditions that currently exist or are ex-
pected to exist at the site in the absence of any remedial measures.
A few samples, SS15, SS30, SS31, and SS32, collected from 1984
to 1986, were from an area of the site that is now occupied by
Building No. 1, the Finished Goods Warehouse. The concrete
floor of the building, which is considered a permanent site feature,
has rendered the soil represented by these samples inaccessible,
therefore these samples were excluded from EPC estimates. Many
additional soil samples were from areas covered by a layer of
crushed limestone that was originally placed, and has been main-
tained, as an IRM to prevent direct contact with contaminated soil.
Because the crushed limestone is an IRM, which is inherently
temporary in nature, it is not considered to be part of the baseline
site conditions. Therefore, for the purpose of this baseline
SHHRE, soil covered by the crushed limestone is considered
accessible, or potentially accessible, to site workers.

Only surface soil is accessible to regular site workers (industrial
workers) under existing site conditions; therefore, EPCs for regular
site workers were derived from the uppermost soil samples col-
lected from each location (generally samples beginning at the
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ground surface). Construction and/or utility workers who engage
in invasive activities could come in contact with surface and
subsurface soils; therefore, EPCs for these workers were derived
from all soil samples except those now covered by Building No. 1.

The EPCs determined for potential exposure media at the
Riverdale site are presented in Appendix C, Tables 3.1 and 3.2.

3.2.2.2 Exposure Estimation Methods
The exposure estimates described in this section combine the
following:

®  Estimates of EPCs developed in the previous section;

®  Estimates of contact rate, and frequency and duration of expo-
sure that receptor populations are likely to experience; and

8 Estimates of various physiological parameters (e.g., body
weight and average life expectancy).

The equations used to estimate the exposure for each scenario,
exposure pathway, exposure point, and receptor population evalu-
ated in this SRE are presented in Appendix C, Tables 4.1 and 4.2.
The parameter values used in the equations and their sources also
are provided. Parameter values generally were based on informa-
tion and recommendations in U.S. EPA guidance documents, when
available, and were selected to correspond to the reasonable maxi-
mum exposure (RME) that an individual in the receptor group
might experience.

m Potential Receptors and Exposure Pathways
Regular Site Industrial Workers
Regular site industrial workers are assumed to be adults who
spend much of their time outdoors managing various materials
or engaged in other outdoor activities. These individuals may
be exposed to site contaminants through dermal contact with,
and incidental ingestion, of contaminated soils. These individ-
uals also might inhale contaminated soil particles that have
become airborne as a result of wind erosion or vehicular traffic;
however, the risk assessment included in the RI Report (IT
1997) indicates that exposure via this pathway is thousands of
times less than that via the other pathways; therefore, it was not
quantitatively evaluated in this SHHRE.
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Construction and Utility Workers

Construction and utility workers are workers who are assumed
to engage in soil excavation or grading work, or subsurface
activities such as installation or maintenance of footings, foun-
dations, or utility lines. These activities would bring those
workers into close contact with surface and subsurface soil.
Potential exposure pathways would be the same as those for
regular site workers.

Exposure Factor Values

Ingestion Rate of Soil

The soil ingestion rate (IR-S) is the amount of soil a person
might ingest accidentally through hand-to-mouth contoct. A
value of 50 milligrams per day (mg/day) was used for industrial
workers based on the recommendation of the Exposure Factors
Handbook (EFH; U.S. EPA 1997a). A value of 100 mg/day,
the largest value found in a tracer study reported by Calabrese
et al. (1990), was used for construction workers.

Fraction from Source

Because the soil ingestion rates used are for industrial and
construction workers, all of the soil incidentally ingested each
day was assumed to be from the site, which corresponds to a
fraction from the source (FS) of 1.0.

Exposure Frequency

The exposure frequency (EF) is based on U.S. EPA’s standard
default worker exposure frequency of 250 days per year
(days/year; five days per week [days/week] for 50 weeks of the
year) (U.S. EPA 1991a).

Exposure Duration

The exposure duration (ED) should reflect the length of time
workers are likely to work at the site. Therefore, the ED for
permanent site workers (industrial workers) was set to 21.9
years, which is the median occupational tenure for workers 70
years of age and older who have substantially completed their
working careers (U.S. EPA 1997b). Construction workers
were assumed to work at the site for one year.

Body Weight

The average adult body weight of 71.8 kilograms (kg) recom-
mended by the EFH (U.S. EPA 1997a) was used.
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Averaging Time

The averaging time selected dependents on the type of toxic
effect evaluated. For noncarcinogenic effects (AT-N) is equal
to the ED. For carcinogenic effects (AT-C), the exposure is
averaged over an expected lifetime of 75 years (U.S. EPA
1997a).

Skin Area

The skin area (SA) is the area of skin that comes in contact
with soil. Soil-to-skin adherence data are generally available
only for entire body regions (e.g., arms, legs, hands, and feet);
therefore, the EFH recommends that skin areas for entire re-
gions be used, although only a portion of a region actually
might be exposed to contact with soil (e.g., lower arms or legs).
Skin area is proportional to body weight; therefore, the average
area of the arms, hands, legs, and face (one-half of the head) for
men and women (U.S. EPA 1997a, Tables 6-4 and 6-5) was
used.

Soil-to-Skin Adherence Factor

The soil-to-skin adherence factor (SSAF) was derived from
data presented in Table 6-12 of the EFH (U.S. EPA 1997a), as
recommended in Section 6.4.2 of that document. The area-
weighted average of the geometric mean values for utility
workers and equipment operators was used for industrial and
construction/utility workers.

Dermal Absorption Factor

The dermal absorption factor (DABS) is the fraction of the
amount of a chemical in the soil that is absorbed by the skin
and is specific to each chemical. The values used and their
sources are presented in Appendix C, Table 4.3.

3.2.2.3 Exposure Estimates

The exposure estimates derived using the input parameters de-
scribed above are presented as chronic daily intakes (CDlIs) for
noncancer effects, and as lifetime average daily intakes (LADIs)
for carcinogenic effects for each exposure case. Exposure esti-
mates are presented in Appendix C; those for noncarcinogenic
effects are included in Tables 7.1 and 7.2, while those for carcino-
genic effects are included in Tables 8.1 and 8.2.

The exposure estimates are combined with toxicity estimates for

the COPCs, discussed in Section 3.2.3, to obtain risk estimates,
which are discussed in Section 3.2 4.
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3.2.3 Toxicity Assessment

The purpose of the toxicity assessment is to review toxicity and
carcinogenicity data for the COPCs, and to provide an estimate of
the relationship between the extent of exposure to these contami-
nants and the likelihood and/or severity of adverse effects. The
toxicity assessment is accomplished in two steps: hazard identifi-
cation and dose-response assessment.

The hazard identification is a qualitative description of the poten-
tial toxic effects of COPCs. The toxicological profiles presented in
Appendix D describe the toxic effects that have been observed in
humans and/or animals following exposure to the COPCs identi-
fied at the Riverdale site. In most cases, the information in the
summaries has been drawn from the Public Health Statement in the
ATSDR's toxicological profile and/or from the U.S. EPA health
assessment document for the chemical (ATSDR 1998; ATSDR
1994a; ATSDR 1994b; ATSDR 1993a; ATSDR 1993b). For
carcinogens, the weight-of-evidence category also is included. The
U.S. EPA weight-of-evidence categories are as follows:

EPA WEIGHT-OF-EVIDENCE
CLASSIFICATION SYSTEM
FOR CARCINOGENICITY

Group Description

A Human carcinogen.
B Probable human carcinogen:
Bl: Indicates that limited human data are available.

B2: Indicates sufficient evidence in animals and inadequate or
no evidence in humans.

Possible human carcinogen.
D Not classifiable.

E No evidence of carcinogenicity for humans.

U.S. EPA 1989a.

The dose-response assessment is a process that results in a quanti-
tative estimate or index of toxicity for each COPC at a site. For
carcinogenic effects, the index is the slope factor (SF), and for
noncarcinogenic effects, it is the reference dose (RfD). Practices
and procedures used to develop quantitative indices of toxicity and
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3. Streamlined Risk Evaluation

to incorporate toxicological information into the risk estimation
process, and the quantitative indices of toxicity themselves, are
presented in Section 3.2.3.1.

3.2.3.1 Development of Toxicity Values

Carcinogenic and noncarcinogenic health effects were evaluated
quantitatively in the risk evaluation. Endpoints for these two
different types of effects were assessed differently because the
mechanism(s) by which chemicals cause cancer is fundamentally
different from the process(es) by which noncarcinogenic effects are
caused. The principal difference in the evaluation reflects the
assumption that noncarcinogenic effects exhibit a threshold dose
below which no adverse effects occur, whereas no such threshold
Las been shown to exist for most carcinogenic effects.

Classification of Chemicals as Carcinogens or
Noncarcinogens

As used in this risk evaluation, the term carcinogen refers to a
chemical for which there is sufficient evidence that exposure may
result in continuing uncontrolled cell division (cancer) in humans
and/or animals. Conversely, the term noncarcinogen refers to any
chemical for which the carcinogenic evidence is negative or insuf-
ficient.

The likelihood that a chemical is a human carcinogen is specified
by U.S. EPA’s weight-of-evidence classification. Data derived
from human and animal studies are reviewed and characterized as
sufficient, limited, no data, or evidence of no effect. According to
these U.S. EPA guidelines, chemicals in the first two groups, A
and B (B1 or B2), are considered human carcinogens or probable
.<man carcinogens and should be subjected to nonthreshold carci-
nogenic risk procedures. Group C chemicals, which are considered
to be possible human carcinogens, may or may not be subject to
these procedures, depending on the quality of the available data.
Group D chemicals are not classifiable as carcinogens or
noncarcinogens because of inadequate evidence, while Group E
chemicals show no evidence of carcinogenicity in human or animal
studies.

Exposure to some chemicals may result in carcinogenic and

noncarcinogenic effects. For those cases, both types of effects
were considered and evaluated in the quantitative assessment.
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Assessment of Noncarcinogens

The potential for noncarcinogenic adverse health effects (e.g.,
organ damage, immunological effects, birth defects, and skin
irritation) usually is assessed by comparing the estimated site-
related exposure to the RfD). U.S. EPA develops the RfD by
identifying the no observed adverse effect level (NOAEL) or
lowest observed adverse effect level (LOAEL) in the scientific
literature and adjusting that value using uncertainty factors (UFs),
which compensate for the data limitations of the critical study or
studies and for the uncertainties associated with differences be-
tween the study conditions and the human exposure situation (e.g.,
different species, different doses, different routes, and different
lengths of exposure) and variability in the human population, so
that the resulting RfD is protective of the human population. RfDs
are expressed in units of milligrams per kilogram per day (mg/kg-

day).

According to U.S. EPA (1997c), the RfD is an estimate (with
uncertainty spanning perhaps an order of magnitude) of the daily
exposure to the human population (including sensitive subgroups)
that is likely to be without an appreciable risk of deleterious effects
during a lifetime. The RfD is used as a reference point for gauging
the potential effects of other exposures. Generally, exposures that
are less than the RfD are not likely to be associated with adverse
health effects. As the exposure increases beyond the RfD and as
the size of the excess increases, the potential for health effects also
increases. Noncarcinogenic hazards are usually assessed by calcu-
lating a HQ for each chemical exposure by each exposure pathway
as follows:

HQ = CDI/RfD
where:

HQ = Hazard quotient,
CDI = Chronic daily intake, and
RfD = Reference dose.

HQs associated with the same type of adverse health effect should
be summed across pathways and chemicals to obtain a hazard
index (HI). An HI greater than 1 indicates that adverse effects are
possible, whereas an HI less than 1 indicates that adverse effects
would not be expected. The higher the HI is above 1, the more
likely it is that an adverse effect could occur.
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Assessment of Carcinogens

In contrast to noncarcinogenic effects for which thresholds are
thought to exist, thresholds have not been demonstrated for most
carcinogenic effects. Consequently, federal regulatory agencies
assume that any exposure to a carcinogen entails some finite risk of
cancer. However, depending on the potency of a specific carcino-
gen and the level of exposure, such a risk could be extremely

smail.

Several mathematical models have been developed to estimate
low-dose carcinogenic risks from high-dose cancer bioassays. U.S.
EPA (1986) has selected the linearized multistage model to esti-
mate toxicity values based on prudent public health policy and uses
the 95% UCL of the slope of the dose-response curve to estimate
low-dose SFs. The results of this procedure are unlikely to under-
estimate the actual SFs (formerly termed carcinogenic potency
factors) for humans. SFs are expressed as the inverse of the daily
dose per unit body weight ({mg/kg-day] ™).

Using SFs, excess lifetime cancer risks associated with each chem-
ical exposure by each pathway can be estimated by:

Risk = LADIxSF
where:

LADI = Lifetime average daily intake, and
SF = Slope factor.

The separate cancer risks are summed across chemicals and expo-
sure pathways that apply to a given receptor group to obtain the
total cancer risk for that receptor.

Route-to-Route Extrapolation of Reference Doses and
Slope Factors

Because U.S. EPA has not developed RfDs and SFs for the dermal
route, oral RfDs and SFs are commonly used to evaluate risks from
dermal exposure. When this is done, the oral toxicity value, which
is based on the administered dose, must first be adjusted to an
absorbed dose basis because dermal exposures are expressed as
absorbed doses. The dermal SF is estimated by dividing the oral
SF by the fraction of the administered dose that is absorbed
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through the gastrointestinal (GI) tract. The dermal RfD is esti-
mated by multiplying the oral RfD by the fraction of GI absorption.

Extrapolation of toxicity values from one route to another is inap-
propriate and is not done if the critical effect for either route is at
the point of contact. For example, ingestion of benzo(a)pyrene and
other carcinogenic PAHs causes stomach cancer, whereas dermal
exposure causes skin cancer; therefore, the oral SFs that are used to
estimate cancer risks from oral exposures should not be used to
estimate cancer risks from dermal exposures.

3.2.3.2 Toxicity Values for the COPCs at the Riverdale

' Chemical Company Site
Toxicity values for carcinogenic and noncarcinogenic effects were
compiled from the following U.S. EPA sources:

@ The Integrated Risk Information System (IRIS) computer
database (U.S. EPA 2000). This is the preferred source of
toxicity values because these data are the most recent U.S. EPA
criteria available and they have been reviewed extensively by
U.S. EPA,;

®m  Health Effects Assessment Summary Tables (HEAST; U.S.
EPA 1997¢c). HEAST was consulted if a toxicity value was
unavailable on IRIS. U.S. EPA’s National Center for Environ-
mental Assessment (NCEA) established these provisional
values for use in risk evaluations; and

8 NCEA'’s Superfund Health Risk Technical Support Center,
which provides provisional RfDs and SFs for some chemicals
that are not lis.cd in IRIS or HEAST.

Only values that are currently available from the above sources
were used in this risk evaluation. Pending or withdrawn values
were not used.

In Appendix C, Tables 5.1 and 6.1 present the ora! and dermal
toxicity values that were used in this risk evaluation. Table 5.1
lists the oral and dermal RfDs for noncarcinogenic effects along
with the oral-to-dermal adjustment factor, the associated target
organ(s), the confidence level, and the source of the oral RfD.
Table 6.1 lists oral and dermal SFs along with the oral-to-dermal
adjustment factor, U.S. EPA’s weight-of-evidence classification,
and the source of the oral SF.
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3.2.4 Risk Characterization

This section combines the information developed in the exposure
and toxicity assessment sections to obtain estimates of the risks
posed to human health by exposure to COPCs at the Riverdale site.

The potential excess cancer risk and chronic hazard quotients were
estimated for reasonable maximum exposures for permanent site
workers (industrial workers) and construction/utility workers.
Section 3.2.4.1 presents the risk estimates. Section 3.2.4.2
summarizes the risk estimation results and identifies the COPCs
and pathway(s) that account for the most significant risks at the
Riverdale site. Uncertainties associated with the risk estimates are
discussed in Section 3.2.5.

3.2.4.1 Risk Estimates

Carcinogenic Risk Estimation

Potential carcinogenic risk is assessed by multiplying the estimated
LADI of a carcinogen by its estimated SF to obtain the estimated
risk, expressed as a probability of that exposure resulting in an
excess incidence of cancer (i.e., more cancers than normally would
be expected in that population). The excess cancer risk for expo-
sure to each chemical by each route of exposure, category of recep-
tor, and exposure case initially is estimated separately. The risk
estimates then are summed across chemicals and across all expo-
sure routes and pathways applicable to the same population to
obtain a total cancer risk for that population.

Current U.S. EPA Superfund policy, as stated in the National Oil
and Hazardous Substances Pollution Contingency Plan (NCP U.S.
EPA 19924d), is that acceptable exposures to known or suspected
carcinogens are generally those that represent an €XCess upper-

bqur}q life_t_i_n_le cancer ; [isk to an individual from 10*to 107°.

Noncarcinogenic Risk Estimation

The potential for adverse effects resulting from exposure to sys-
temic toxicants (noncarcinogens) is assessed by comparing the
estimated CDI of a substance to its chronic RfD. This comparison
is performed by calculating the ratio of the CDI to its correspond-
ing RfD, which is the HQ. HQs should be summed across chemi-
cals that produce the same type of adverse effects (e.g., liver dam-
age), but should be kept separate if their critical effects are differ-
ent. However, for screening purposes, HQs are commonly
summed across all chemicals, exposure routes, and pathways
applicable to a given population to obtain an HI for that population.
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For noncarcinogens, U.S. EPA (1992d) defines acceptable expo-
sure levels as those to which the human population, including
sensitive subpopulations, may be exposed without adverse effects
during a lifetime or part of a lifetime, incorporating an adequate
margin of safety. This acceptable exposure level corresponds

approximately to an HI of 1. If the HIis less than 1, , adverse

effects usually would not be expected. As the HI increases beyond
1, the possibility of adverse effects occurring also increases.

Risk Estimates

Carcinogenic Risk Estimation

Detailed estimates of the potential risks to regular site workers
(industrial workers) and construction/utility workers are provided
in Appendix C, Tables 7.1, 7.2, 8.1, and 8.2. Summaries of the
estimated risks are provided in Tables 9.1, 9.2, 10.1, and 10.2. An
overall risk evaluation summary is provided in Table 3-5. For
regular site workers, the estimated cancer risk is 2.2x107 and the
estimated noncancer HI i is 39 7 For constructlon/utlllty workers
the estlmated cancer risk is 4 6>< 10 _and the estimated noncancer

due to aldnn dleldrm and 23, 7 8 TCDD (dloxm)

e Y .
R e g e

Nature of Potential Adverse Health Effects

Significant cancer and noncancer risks are associated with expo-
sure to site soil. Chemicals that contributed significantly to cancer
and noncancer risks included, ald_in, dieldrin, dioxin and
heptachlor. Aldrin, dieldrin, and heptachlor are suspected of
causing liver cancer and adverse noncarcinogenic effects in the
liver. Dioxin, which also contributed significantly to the estimated
cancer risk, is suspected of causing cancer of the respirat-ry tract
(U.S. EPA 2000).

Major Factors Driving Risks

The major factors driving the risks at the site are the presence of
pesticides and dioxin in site soil coupled with potential for site
workers to come in contact with the contaminated soil.

3.2.5 Discussion of Uncertainty

In order to evaluate the meaning of a risk assessment, uncertainties
in the assumptions made, the potential impact of quantitative
changes in those assumptions on the risk estimates, and the rele-
vance of the findings to the real world exposures and risks must be
considered. Because of the number of assumptions, data points,
and calculations, a degree of uncertainty necessarily is associated
with the exposure values and numerical toxicity values used in any
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risk assessment. The following sections discuss the uncertainties
associated with the exposure and toxicity assessments, and with the
resultant risk characterization calculations.

3.2.5.1 Uncertainties Related to the Exposure Assess-
ment
Environmental Sampling and Analysis
Samples collected during the investigations were intended to
characterize the nature and extent of soil contamination. Accord-
ingly, sampling locations were selected in a purposeful or directed
manner to accomplish that goal. Samples collected in this manner
provided considerable information about the site and, in this case,
are probably reasonably representative of contamination that may
be present on the site as a whole. However, because they were not
collected from randomly selected locations, the samples are not
statistically representative.

Because of the variability and uncertainty inherent in the sampling
and measurement processes, the reported chemical concentrations
may differ from the actual chemical concentrations. Additional
uncertainty is introduced by the use of estimated results, which
may not have the same precision and accuracy as data meeting all
standard quality control (QC) criteria, as well as by the use of
nondetect results, assuming a concentration of one-half the re-
ported detection limit, which may overestimate or underestimate
the true concentrations present. These factors decrease the level of
confidence in the exposure concentration estimates but are gener-

.ally minor contributors to the overall risk charagcterization uncer-

g e

tainties.

o et A

Exposure Pathways

Potential resuspension and inhalation of contaminated soil particles
were not evaluated quantitatively in the SRE because the risk
assessment included in the RI Report for the site found that this
pathway contributed very little to site-related risks.

Exposure Point Concentrations

The maximum detected concentrations of many of the COPCs
were used as the EPCs for site soils. This was done in accordance
with U.S. EPA (1992¢) guidance on determining EPCs because the
95% UCL for these data sets exceeded the maximum detected
concentrations. The use of maximum detected EPCs increases the
likelihood that the risks from these chemicals are overestimated.
Because risk estimates helped to drive the risk estimates for the
site, the overall site risks also may be somewhat overestimated.
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Exposure Estimation Calculations

The primary uncertainty regarding the exposure estimation calcula-
tions is associated with the selection of appropriate parameter
values. Individual parameter values were selected so that the
overall pathway exposure estimates would approximate high-end
(reasonable maximum) exposures, thereby overestimating, rather
than underestimating, the typical risks for the potentially exposed
population. The sources of the exposure factor values used are
discussed in Section 3.2.2.2.

3.2.5.2 Toxicity Assessment Uncertainties
The basic uncertainties associated with the derivation of toxicity
values in the toxicity assessment include:

®  Uncertainties arising from the design, execution, or relevance
of the scientific studies that form the basis of the assessment;
and

®  Uncertainties involved in extrapolation from the underlying
scientific studies to the exposure situation being evaluated,
including variable responses to chemical exposure within
human and animal populations, between species, and between
routes of exposure.

These uncertainties could result in a toxicity estimate based di-
rectly on the underlying studies that either underestimate or overes-
timate the true toxicity of a chemical. The toxicity assessment
process compensates for these basic uncertainties through the use
of UFs and modifying factors in the derivation of RfDs for assess-
1L, 1oncarcinogenic effects, and the method of calculating the 95%
_UCL value from the linearized multistage model to derivc low-
“dose SFs for assessing cancer risks. This approach ensures that the
potential toxicity of a chemical to humans is unlikely to be under-
estimated; however, actual toxicity may be overestimated substan-

L_t'ially as a result.

The use of adjusted oral toxicity values to evaluate dermal risks is
an additional source of uncertainty to the dermal risk estimates,
because the biokinetics (uptake, distribution, metabolism, and
elimination) from dermal exposure may be different from inges-
tion. Because of the differences, effects caused by oral exposure to
a chemical may not be caused by dermal exposure, or they may
occur at a higher or lower dose.
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In the absence of information to the contrary, U.S. EPA guidelines
indicate that carcinogenic risks should be treated as additive and
- that HIs for similar noncarcinogenic effects should also be treated
as additive. The assumption of risk additivity ignores possible
synergisms or antagonisms among different chemicals, which
would increase or decrease the chemicals’ toxic effects and could
tend to underestimate or overestimate total site risks.

3.2.5.3 Risk Characterization Uncertainties

As explained previously, intentionally conservative assumptions

are used throughout the risk evaluation process so that the true risk
%is unlikely to be underestimated. The cumulative effect of this

approach could be to substantiallm

i gt TR iy g A

R AR TV DTy

The last uncertainty to consider is the probability of the postulated
N~ exposures actually occurring. The soil exposure pathways poten-
a tially would be complete if the site were redeveloped without prior
soil remediation or coverage of the soils to prevent exposure. The
postulated exposure rates and frequencies of occurrence may
overestimate the average exposures, but certainly could reflect the
RME for the site visitor scenario evaluated.
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Table 3-1

VEGETATION OBSERVED AT THE
RIVERDALE CHEMICAL COMPANY SITE
RIVERDALE CHEMICAL COMPANY

CHICAGO HEIGHTS, ILLINOIS

L.
lr Common Name

Scientific Name

Habitat

Eastern Cottonwood

Populus deltoides

Perennial herbaceous-woody

— Red Maple Acer rubrum Perennial herbaceous-woody and
wetland
Red Mullberry Morus rubra Perennial herbaceous-woody
i Ash Fraxinus spp. Perennial herbaceous-woody

Honey Locust

Gleditsia triacanthos

Perennial herbaceous-woody

.- lBlack Cherry Prunus serotina Perennial herbaceous-woody
Wild Rose Rosa spp. Perennial herbaceous-woody
Black Raspberry Rubus allegheniensis Perennial herbaceous-woody
Grassess Gramineae spp. Perennial herbaceous and woody
Sedges Cyperaceae spp. Perennial herbaceous and wetland

Common Dandelion

Taraxacum officinale

Perennial herbaceous

Golden rod Solidago spp. Perennial herbaceous
Aster Aster spp. Perennial herbaceous
Tick-Trefoils Desmodium spp. Perennial herbaceous

Common Strawberry

Fragiaria virginiana

Perennial herbaceous

Queen Anne’s Lace

Daucus carota

Perennial herbaceous

Bull Thistle Cirsium vulgbre Perennial herbaceous

Milk weed Asclepias spp. Perennial herbaceous
- Cattails Typha spp. Wetland

Ragweed Ambrosia artemisiifolia Perennial herbaceous

Reed Grass Phragmites communis Wetland

Water-Flaxseed Spirodela polvrhiza Wetland

05:607KJ0505059G 1 101 REXX_CHI10602
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Table 3-2

- REPTILES AND AMPHIBIANS

POTENTIALLY EXISTING AT THE
RIVERDALE CHEMICAL COMPANY SITE
CHICAGO HEIGHTS, ILLINOIS

Common Name

Scientific Name

R Eastern Garter Snake

Thamnophis sirtalis sirtalis

~ Racer Coluber constrictor
- Rat Snake Elaphe obsoleta
Milk Snake Lampropeltis triangulum
- Eastern Hognose Snake Heterodon platyrhinos
-~ Brown Snake Storeria dekayi
Eastern Ribbon Snake Thamnophis sauritus
Spotted Salamander Ambystoma maculatum
) Tiger Salamander Ambystoma tigrinum
Eastern Newt Notophthalmus
American Toad Bufo Americanus
Spring Peeper Hyla crucifer
~ Green Frog Rana clamitans
. Bullfrog Rana catesbeiana
Pickerel Frog Rana palustris
Northern Leopard Frog Rana pipens

Eastern Box Turtle

Terrapene carolina

Snagging Turtle

Chelydra serpentina

Source: Ecology and Environment, Inc. 2000.
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Table 3-3

BIRDS OBSERVED OR

POTENTIALLY EXISTING AT THE
RIVERDALE CHEMICAL COMPANY SITE
CHICAGO HEIGHTS, ILLINOIS

Common Name Scientific Name Season Observed

Rock Dove Columba livia Y Yes
Purple Finch Carpodacus purpureus S Yes
House Finch Carpodacus mexicanus Y Yes
Mourming Doves Zenaida macroura Y Yes
American Goldfinch Carduelis tristis Y Yes
Field Sparrow Spizella pusilla Y Yes
House Sparrow Passer domesticus Y Yes
European Starling Sturnus vulgaris Y Yes
Common Grackle Quiscalus quiscula Y Yes
American Crow Corus brachyrhynchos Y Yes |
Northern Cardinal Cardinalis cardinalis Y No
Mallard Anas platyrhynchos Y No*
Canada Goose Branta canadensis Y No
Turkey Vulture Cathartes aura S No 1
Wood Duck Aix sponsa S No
House Wren Troglodytes aedon Y No
Blue Jay Cyanocitta cristata Y No
Ring-billed Gull Larus delawarwensis w No
Red-bellied Woodpecker Melanerpes carolinus Y No
Northern Flicker Colaptes auratus Y No
Great Blue Heron Ardea herodias S No
Black-crowned Night-heron Nycticorax nycticorax S No
American Kestrel Falco sparverius Y No
Common Nighthawk Chordeiles minor S No
American Robin Turdus migratorius S No

Key at end of table.
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Table 3-3

BIRDS OBSERVED OR

POTENTIALLY EXISTING AT THE
RIVERDALE CHEMICAL COMPANY SITE
CHICAGO HEIGHTS, ILLINOIS

Common Name Scientific Name Season Observed
Cedar Waxwing Bombycilla cedrorum Y No
Prothonotary Warbler Protonotaria citera S No
Yellow Warbler Dendroica petechia S No
l Red-winged Blackbird Agelaius phoeniceus Y No
“j(cd-tailed Hawk Buteo jamaicensis Y No

a . .
Personal conversation with company personnel.

Key:

S = Summer.
Y = Year-round.
W = Winter.

Source: Ecology and Environment, Inc. 2000.
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Table 34

MAMMALS POTENTIALLY
EXISTING AT THE

RIVERDALE CHEMICAL COMPANY SITE
CHICAGO HEIGHTS, ILLINOIS

Common Name

Scientific Name

I Grey Squirrel

Sciurus carolinensis

Red Squirrel

Tamiasciurus hudsonicus

Eastern Chipmunk

Tamias striatus

White-tailed Deer

Odocoileus virginianus

Racoon Procyon lotor
Opossum Didelphis virginiana
Striped Skunk Mephitis mephitis
Eastern Cottontail Sylvilagus floridanus

White-footed Mouse

Peromyscus leucopis

Deer Mouse

Peromys ~us maniculatus

Least Shrew

Cryptotis parva

Short-tailed Shrew

Blarina brevicauda

Muskrat Ondatra zibethica
Woodchuck Marmota monax
Red Fox Vulpes vulpes
Little Brown Bat Myotis lucifugus
Big Brown Bat Eptesicus fuscus

Meadow Vole

Microtus pennsylvanicus

Source: Ecology and Environment, Inc. 2000.
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Table 3-5

SUMMARY OF RISK ESTIMATES
RIVERDALE CHEMICAL COMPANY SITE

Percentage of

Source: Ecology and Environment, Inc., 2000.

Receptor Carcinogenic | Percentage Noncancer
Group Chemical Risk of Risk Hazard Index | Hazard Index
Industrial  |2,3,7,8-TCDD 1.5E-02 69.3 - -
Workers  |4,4-DDD 1.8E-06 0.0 - -
44-DDT 2.2E-06 0.0 -- -
Aldrin 4.4E-03 20.5 29.8 75.3
alpha-BHC 2.4E-06 0.0 - -~
Benzo{a]pyrene 3.6E-06 0.0 -- -
H beta-BHC 2.4E-06 0.0 - -
Chlordane, technical 1.2E-04 0.5 23 59
Dieldrin 1.4E-03 6.7 6.2 15.
Heptachlor 6.0E-04 28 09 23
Heptachlor epoxide 1.3E-05 0.1 04 1.
Toxaphene 1.7E-05 0.1 -- --
Totals: 2.2E-02 100.0 39.6
Construction/ |2,3,7,8-TCDD 6.6E-05 14.5 - -
Utility Aldrin 2.6E-04 57.1 38.2
Worker Chlordane, w«. inical 7.9E-06 1.7 34
Dieldrin 8.7E-05 19.2 82
Heptachlor 3.3E-05 7.2 1.1
Heptachlor epoxide 7.7E-07 0.2 0.5
Toxaphene 9.8E-07 0.2 .- --
Totals: 4.6E-04 100.0 51.4
3-39

3/1/00



H:\ACD_FLS\KJO5\ RIVERDALE\ RD_DRAINAGE .DWG/ 1 6FEBOO/RES/CHICAGO, IL.

LEGEND
________ - FENCE
—— ——  —— - DRAINAGE DITCH
44+ - raroap TRacks
R - DRAINAGE PATTERN ARROWS
° ~ SEWER INLET

SCALE: (IN FEET)
0 100 200 300

s S e = ey =]

-
A 5 = Ay
i ™. \\\J\ /
| = 7%
l ! N [ —
5 - l |
! 3
,“,
! 1
i I
" C—
4 l
| =1
] L I
* g \ —
| / mﬂ \ T
s A -
— || °%© .
: UL LUT LIRS SR N ;
| ) i
E ,/" :
| / =] l
L e e
| -
l e e —
| ) |
L@ ecology and environment----- I : ?

2~

—d
FIGURE 3-1 SURFACE WATER DRAINAGE MAP
RIVERDALE CHEMICAL CO.
CHICAGO HTS., IL.
3-40




H\ACD_FLS\ KJOS\RIVERDALE\ RD_HABITATS.OWG/ 16FEBOO/RES /CHICAGO, IL.

i

.

.
|

DN

77

/
H
// /7

NAN

l/////l//

|

SCALE: (IN FEET)

B —
LEGEND
— — —— == — - SITE BOUNDARY
—— == —— = DRAINAGE DITCH
FrHHHHHH - o s
W////‘ — BARREN LAND
— MOWED FIELD

m —~ PERENNIAL HERBACEOUS

WOOOY-PLANT COMMUNITY

PLANT COMMUNITY
T . ! = WETLAND

100 200 300

~® ecology and environment-——

FIGURE 3~2 AREA HABITAT MAP

RIVERDALE CHEMICAL CO.

CHICAGO HTS., IL.







H:\ ACD_FLS\ KJOS\RIVERDALE\ RO_LANDUSES.DWG/ 16FE£B00/RES/CHICAGO, (L.

— DRAINAGE DITCH

= FENCE
— SITE BOUNDARY

LEGEND

RIVERDALE CHEMICAL CO.

COMPLEXES

BULT-UP LAND

AND UTHITIES

LAND USES MAP
CHICAGO HTS., IL.

~ RAILROAD TRACKS
RANGELAND

— INDUSTRIAL AND COMMERCIAL
~ TRANSPORTATION, COMMUNICATION
= NON~FORESTED WETYLAND

- MIXED URBAN AND
— SHRUB AND BRUSH

HHHH
SCALE: (IN FEET)
100
FIGURE 3-3
3-42

Hé

-
+
*
B
.
.
+
s F

+

. ¢

*
-

-

+

+

+
A LARARAPAAERASARAS LS UAR AR ADA LS LARREADSALAS

-

+
4

VT ST SO0 VI TUT TUT AL SUT SUT UL SUL Y WAL TUCTIT UOUSUT TN SUTSUCTUY WE S

7
_

I VI YUY SN UUC SUL SUN WHT ST SOV WAL SUE SEE UC SUL AT |

HEH R AR R R R PR I R R R R I R R R R

ecology and environment

¢

1
i
\
|
!
|
i
I
|
!
1
i
!
i
i
|



th-t

RECEPTORS
CONTAMINANT EXPOSURE EXPOSURE REGULAR SITE CONSTRUCTION/
CONTAMINANT SOURCE | RELEASE/TRANSPORT | AFFECTED MEDIA POINT ROUTE INDUSTRIAL WORKERS UTILITY WORKERS
v S S, [ o . .
PRODUCTS, AND —— RELEASES.AND o srre soiL ——» 00 HOUL INHALATION —» . .
WASTES
EMISSIONS AREAS DERMAL e o
CONTACT
KEY ecology and environment, inc.
. Pathway complete or potentially Region 5 -'Superfund Technical Asg:ésment"a.nd. Response Team
complete. 33 North Dearborn Street, Chicago, lllinois 60602
nmte  SHHRE Conceptual Site Model FIGURE 3-4
SITE Riverdale Chemical Company Site SCALE  N/A
crry Chicago Heights sTAaTE  Illinois ToD  S05-9908-011A
souRce Ecology and Environment, Inc. DATE February 2000




RAOs
removal action objectives

ARARs

applicable or reievant
and appropriate federal
or state requirements

RAC
removal action criteria

TBC
criteria to be considered

RBRGs
risk-based remedial goals
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Removal Action Scope and
Objective

A threat to public health has been established for the Riverdale site
in Section 3 of this EE/CA. The NCP § 300.415(b)(2) states that
when a threat to public health, welfare, or to the environment has
been established, an appropriate removal action may be taken to
abate, prevent, minimize, stabilize, mitigate, or eliminate the
release or threat of release of a hazardous substance, pollutant, or
contaminant. Therefore, a scope of work was developed to take
appropriate action to reduce the threat to public health.

Factors relevant to achieving the scope were selected from the
NCP § 300.415(b)(2)(1)-(viii). These factors were used to evaluate
the appropriateness of a removal action and were developed into
removal action goals. The general NCP goal of “prevention or
abatement of actual or potential exposure to nearby human popula-
tions, animals, or the food chain from hazardous substances or
pollutants or contaminants” was deemed the most appropriate for
the Riverdale site. Thereafter, this goal was developed into site-
specific removal action objectives (RAOs) achievable through
specified cleanup levels, while remaining within the statutory
limits and meeting applicable or relevant and appropriate federal or
state requirements (ARARs) to the extent practical. In accordance
with the scope of work for this EE/CA, RAOs were developed that
will prevent the further exposure of site industrial workers and
construction workers to contaminated soils, and will establish the
basis for further evaluation of possible ecological impacts to
nearby wetlands.

Removal action criteria (RAC) were selected that support the
RAO:s. The following were reviewed for applicable removal action
criteria:

® ARARs;

® Criteria to be considered (TBC);
m Risk-based remediation goals (RBRGs);

4-1
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®  Federal and state guidelines;
®  Sample Quantitation Limits (SQLs)

In this section, the scope of work, goals, and objectives of the
removal action, in addition to the removal action criteria, will be
presented. Additionally, the ARARs under federal and state envi-
ronmental laws are identified, the statutory limits on removal
actions are defined, and other advisories, criteria, and guidance are
presented in this section. Thereafter, contaminated media that
exceed the removal action criteria, based on historic (FIT and RI)
sampling events, are identified in the removal scope. Finally, a
conceptual removal schedule is presented for the removal action.

4.1 Statutory Limits on Removal Actions

Section 300.415(b)(4) of 40 Code of Federal Regulations (CFR)
300 (the NCP) allows at least six months of lead time before
cleanup must begin on a non-time-critical removal action, if such
action is appropriate to the site conditions. In addition, the lead
agency must conduct an EE/CA, or its equivalent, to identify and
analyze removal alternatives for a site, pursuant to Section
300.415(b)(4)(i) of the NCP.

Section 300.415(b)(5) of the NCP stipulates that the cost and
duration of a removal action must be limited to $2 million and 12
months, respectively. There are two types of exemptions to these
statutory limits, in accordance with Section 104(c)(1), 42 United
States Code (USC). 9604(c)(1) of the Comprehensive Environmen-
tal Response, Compensation, and Liability Act (CERCLA): (1) the
“emergency” wavier; and (2) the “consistency” waiver. The “emer-
gency” waiver provides additional funding or extends the removal
action duration when continued response actions are required to
prevent, limit, or mitigate an immediate risk to public health or
welfare or to the environment. The “consistency” waiver provides
additional funding or extends the removal action time frame to
implement a removal action that is otherwise appropriate and
consistent with the final response action to be taken. The statutory
limits on removal actions apply to fund-financed actions. If poten-
tially responsible parties (PRPs) perform the removal action, the
limits do not apply.

4.2 Applicable or Relevant and Appropriate

Requirements
Section 300.415(i) of the NCP states that fund-financed removal
actions under CERCLA, Section 104, shall, to the extent practica-
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4. Removal Action Scope and Objective

ble considering the exigencies of the situation, attain ARARs under
federal or state environmental laws. Other advisories, criteria, or
guidance may be considered for a particular site, and are referred to
as TBC requirements. ARARs are legally binding, unless a waiver
is obtained. While TBCs are not legally binding, they were consid-
ered along with ARARs during development of RAOs.

Under CERCLA, as amended by the Superfund Amendments and
Reauthorization Act (SARA), a requirement may be either “appli-
cable” or “relevant and appropriate” to a specific removal action,

but not both. Definitions of the components of ARARs are listed

below:

® Applicable requirements mean those cleanup standards; stan-
dards of control; and other substantive requirements, criteria, or
limitations promulgated under federal environmental or state
environmental laws that specifically address a hazardous sub-
stance; pollutant, a contaminant, a remedial action, a location,
or other circumstances found at a CERCLA site; and

® Relevant and appropriate requirements mean those cleanup
standards; standards of control; and other substantive require-
ments, criteria, or limitations promulgated under federal envi-
ronmental or state environmental laws that, while not *“applica-
ble” to a hazardous substance, a pollutant, a contaminant, a
remedial action, a location, or other circumstances at a
CERCLA site, address problems or situations sufficiently
similar to those encountered at the CERCLA site that their use
is well suited to that particular site.

ARARSs are categorized into three main groups: chemical-,
location-, and action-specific. Each group is defined below:

8 Chemical-Specific: Requirements that set technology- or risk-
based concentrations/limits in various media. This group can
also be used to determine discharge limits, treatment standards,
and disposal requirements for removal activities. Chemical-
specific ARARs are also used in evaluating the effectiveness of
removal alternatives.

R Location-Specific: Requirements that provide a basis for
assessing removal action alternatives that may be restricted by
federal, state, and local laws concerning the proximity of sensi-
tive human populations and environments.
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®  Action-Specific: Requirements that provide a basis for assess-
ing the restrictions for particular treatment and disposal activi-
ties related to the management of hazardous wastes. Action-
specific requirements govern such categories as air emissions,
treatment residues, and off-site disposal policies.

4.2.1 Applicable or Relevant and Appropriate
Requirements/To-Be-Considered Require-

ments for the Riverdale Site
A listing of the potential ARARs for the removal action at the
Riverdale site is provided in Appendix E. The primary ARARs
and other TBCs that were used to evaluate removal action alterna-
tives for the Riverdale site are discussed in this section.

RCRA was enacted in 1976 as an amendment to the Solid Waste
Disposal Act (SWDA) to ensure proper management of solid
wastes. The broad goals set by RCRA are:

®  To protect human health and the environment from the hazards
posed by waste disposal;

m  To conserve energy and natural resources through waste recy-
cling and recovery; '

®  To reduce or eliminate the amount of waste generated, includ-
ing hazardous waste, as expeditiously as possible; and

®  To ensure that wastes are managed in a manner that is protec-
tive of human health and the environment.

RCRA consists of three distinct yet interrelated programs in order
to achieve these goals. RCRA, Subtitle C, the hazardous waste
program, establishes a management system that regulates hazard-
ous waste from the time it is generated until its ultimate disposal.
The system established requirements for hazardous waste identifi-
cation; generators; transporters; treatment, storage, and disposal
(TSD) facilities; hazardous waste recycling; land disposal restric-
tions (LDRs); combustion; permitting; corrective action; enforce-
ment; and state authorization.

The U.S. EPA’s CERCLA Compliance with Other Laws Manual
(U.S. EPA, 1988) states that RCRA Subtitle C requirements for the
treatment, storage, or disposal of hazardous waste will be applica-
ble if a combination of the following conditions are met:
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1)  The waste is a listed or characteristic waste under RCRA: and

2a) The waste was treated, stored, or disposed after the effective
date of the RCRA requirements under consideration (in the
Riverdale case, November, 1980); or

2b) The activity at the CERCLA site constitutes treatment, stor-
age, or disposal as defined by RCRA.

Determination of whether these conditions are met is contingent
upon determinations that a RCRA Subtitle C hazardous waste is
present and on the identification of the period of waste manage-
ment. To determine whether a waste is a listed waste under
RCRA, it is often necessary to know the source. However, for the
Riverdale site, no information regarding the source of the soil
contaminants, has been provided. In reality, the source of the soil
contamination is not unknown. Riverdale is the only pesticide
manufacturer that has operated the facility. It is more likely than
not that the contamination resulted from their operations. How-
ever, the PRPs should use available site information, manifests,
storage records, and vouchers to determine the nature of the con-
taminants and the timing and mechanism of release. This informa
tion should subsequently be provided to U.S. EPA in an effort to
ascertain the RCRA status of these wastes.

The CERCLA Compliance Manual goes on to state that when this
documentation is not available, the U.S. EPA may assume that the
wastes are not listed RCRA hazardous wastes, unless further
analysis or information becomes available that would indicate the
astes are listed RCRA hazardous wastes. Currently, because this
information has not been provided for the Riverdale site, an affir-
mative determination that the wastes are RCRA hazardous wastes,
can not be made. As a result, RCRA requirements would not be
applicable to CERCLA actions, but may be relevant ¢ and appropri-

ate if the action involves’ treatment , storage or disposal and if the
wastes are similar or identical to RCRA hazardous waste.

Further discussion of U.S. EPA regulations and policies that apply
to contaminated environmental media and their relationship to
RCRA can be found in “Management of Remediation Waste Under
RCRA,” EPA/530-F-98-026, Office of Solid Waste and Emer-
gency Response, October 1998. Pertinent passages include the
following:
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“Contained-in policy. Contaminated environmental me-
dia, of itself, is not hazardous waste and, generally, is not
subject to regulation under RCRA. Contaminated environ-
mental media can become subject to regulation under
RCRA if they “contain” hazardous waste. As discussed
more fully below, EPA generally considers contaminated
environmental media to contain hazardous waste: (1) when
they exhibit a characteristic of hazardous waste; or (2)
when they are contaminated with concentrations of hazard-
ous constituents from listed hazardous waste above health-
based levels.”

If contaminated environmental media contain hazardous waste,
they are subject to all applicable requirements until they no longer
contain hazardous waste. The determination that any given volume
of contaminated media does not contain hazardous waste is called
a “contained-in determination.”

Under the first criteria, the determination of whether the Riverdale

TCLP o . .
toxicity characteristic waste exhibits a characteristic of hazardous waste can be answered
leaching procedure by the performance of toxicity characteristic leaching procedure

(TCLP) tests. Based on the extremely high concentrations of
contaminants presented in the RI report, it is probable that
Riverdale site soils would be characteristic hazardous waste, if
TCLP testing were to be completed. For example, concentrations
of chlordane and heptachlor in soil are several orders of magnitude
greater than their corresponding TCLP regulatory limit, indicating
that the likelihood that Riverdale soils could be considered charac-
teristic hazardous waste is high.

Secondly, constituents of a number of listed hazardous wastes were
found in soil at the Riverdale facility including:

- Aldrin P004
- Dieldrin P037
- Heptachlor P059
- Chlordane U036
- Methoxychlor U247
- Silvex U233
- 2,4-Dichlorophenol U081

A site-specific risk assessment has shown that a number of these
chemicals are present in site soils at concentrations above site-
specific health-based levels. Therefore, the soils are subject to

05:607KJ0505059G 1101 REXX_CHI0602
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RCRA if the hazardous constituents present above health-based
levels were from listed hazardous waste.

Therefore, based on the available information, it likely that

Riverdale soﬂs would be classxﬁed as charactenstlc hazmdops

ﬁremcvai action under consideration. Ata mmlmum RCRA

s ot s e,

ARARs would be considéred relevant and appropriate, particularly
for alternatives that consider excavation and off-site shipping and
disposal at a TSD facility.

Specifically, the classification, manifesting and shipping, and
disposal of the excavated materials are covered by the following
applicable sections of RCRA:

m  “Identification and Listing of Hazardous Waste” (40 CFR
261.1 through 261.38);

® “Standards Applicable to Generators of Hazardous Waste” (40
CFR 262.10 to 262.89);

B “Standards Applicable to Transporters of Hazardous Waste”
(40 CFR 263.10 to 263.31); and

® “Land Disposal Restriction” (40 CFR 268.1 to 268.50).

As contaminated site soils are excavated, dust containing contami-
nation could be generated. Therefore, dust suppression as man-
dated by RCRA § 3004 (e) also would be applicable 15 the excava-
tion activities.

As part of the alternative development presented in Section 5, the
use of protective barriers (i.e., caps) is an integral component for
several of the alternatives. In a capping scenario, some or all of the
contaminated soils would be left in place. In order to determine
the appropriate capping requirements, a determination as to
whether the contaminated site soil is considered to a be a RCRA
hazardous waste, also must be made.

Riverdale has not presented documentation associated with specific
chemical usage for aldrin, dieldrin, chlordane, 4, 4'-DDT,
4,4-DDD, heptachlor, methoxyclor and endrin, which if these
chemicals were present on site after the inception of RCRA could
cause the existing contaminated soil to be classified as a listed
hazardous waste. While it is probable but uncertain as to whether

4-7
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the soil contamination could be considered a listed or characteristic
hazard waste, RCRA Subtitle C requirements may be relevant and
appropriate if the waste at the site is “sufficiently similar” to a
hazardous waste. The above referenced EPA manual states the
following:

“...when evaluating whether Subtitle C requirements are
relevant and appropriate, the mere presence of hazardous
constituents in a CERCLA waste does not mean the waste
is sufficiently similar to a RCRA hazardous waste to trigger
Subtitle C as an ARAR. Judgement should be used in
assessing whether the waste closely resembles a RCRA
hazardous waste, considering the chemical composition,
form, concentration, and any other information pertinent to
the nature of the waste.”

In evaluating the chemical composition of the site contaminants,
the detected soil contaminants have the same chemical composi-
tion and form as would soil contaminated by a listed hazardous
waste. The SHHRE has determined that site soil contamination
exceeds a cancer risk or 10 and an HI equal to 1, indicating that
the contaminant concentration in the soil is also representative of
soil contaminated by a listed hazardous waste. Therefore, RCRA
capping requirements would be considered relevant o
The current limestone cover is not an impermeable cap. It allows
surface water run-off to infiltrate downward and to come into
contact with site contaminants. Therefore, it is necessary to reduce
surface water infiltration to prevent further migration of contami-
nation. To accom»lish this, RCRA capping requlrements are
appropnate - -

Investigative field work associated with determining the vertical

‘extent of contamination was limited.” A total of four composite

subsurface soil samples were collected and submitted for herbicide
and pesticide analysis. Of the four composite samples collected,
three were collected from the 0 foot to 1.5 foot BGS interval, and
one was collected from the 1.5 foot to 3 foot BGS interval. Ana-
lytical results from all subsurface borings, detected herbicides and
pesticides concentration above acceptable risk based concentra-
tions. For the composite sample collected from the 1.5 to 3 foot
interval (i.e., the deepest interval sampled), aldrin was detected at a
concentration of 170,000 pg/kg, dieldrin was detected at a concen-
tration of 200,000 pg/kg, and chlordane was detected at a concen-
tration of 46,000 pug/kg. Additionally, the investigative field work

4-8
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did not determine the depth to groundwater, nor did it determine
whether groundwater has been adversely affected.
e e et e e U e 2 2 B s s+ i

Based on the results presented in the RIR, it is uncertain as to the
vertical extent of contamination at the Riverdale site. Additionally,
it is uncertain as to the horizontal migration of surface water runoff
once it has come in contact with the contaminated soil (e.g., is it
migrating into the wetlands). Due to these uncertainties, RCRA
capping requirements, which are designed and constructed to
provide long-term minimization of the mlgratxon “of Tiquids through
the capped area,..are consideréd gppropriate in addition t ition to bemg

: relevant

e e

In 40 CFR 264.310, the requirements for a RCRA cap are stated.

A RCRA cap shall have a permeability less than or equal to the
permeability of any bottom liner system or natural subsoils present.
Given that site soils have an approximate permeability of 1x10*
centimeters per second (cm/sec), the permeability of the final cover
should be equal to or less than 1x10® crm/sec.

Occupational Safety and Health Administration (OSHA).
Because implementation of the removal alternatives involves
hazardous waste, OSHA (29 CFR 1910.120) requirements for
workers engaged in response or other hazardous waste operations
would be considered applicable to the Riverdale site.

TACO. Thirty-five Illinois Administrative Code (IAC), 742,
entitled Tiered Approach to Corrective Action Objectives, is
Illinois EPA’s method for developing remediation objectives
(hereafter referred to as clean-up objectives (CUOs) for contami-
nated soil and groundwater in Illinois. These CUOs protect human
health and take site conditions and land use into account. CUOs
generated by TACO are risk-based and site-specific.

There are three tiers of CUOs in TACO. A Tier 1 evaluation
compares the concentration of contaminants detected at a site to the
corresponding CUOQs contained in “look-up” tables. These CUOs
are based on simple, conservative models. A Tier 2 evaluation
uses risk-based equations from soil screening level (SSL) and risk-
based corrective action (RBCA) approaches, and allows the use of
site-specific information to calculate less stringent, but equiva-
lently protective CUOs as Tier 1.

4-9



.~ ecology and environment, inc.

AGENCY REVIEW DRAFT

PRGs
preliminary remediation
goals

05:607KJ0505059G 1 10IREXX_CHI0602
SEC4.WPD-2/28/00

4. Removal Action Scope and Objective

A Tier 3 evaluation allows the use of alternative risk-based param-
eters and factors not available under a Tier 1 or Tier 2 evaluation,
to be considered when CUOs are developed.

For the Riverdale site, soil contamination exceeding the CUOs will
probably be present on site at the completion of the removal action.
Therefore, TACO would require institutional controls, restrictive
covenants and deed restrictions, and/or negative easements be
placed on the site.

Under TACO, two of the assumptions for using institutional con-
trols are having a target cancer risk greater than 1 in million (Sec-
tion 742.1000 a 2) and/or a target HQ greater than 1 (Section
742.1000 a 3). If an engineered barrier is proposed as an alterna-
tive, the barrier should cover all soils that have a risk greater that
1x10¢ and/or an HQ greater than 1.

Finally, in order for TACO to be considered an ARAR, it must be
as stringent as the federal guidelines. Because TACO would allow
for a simple engineered barrier (i.e., limestone) to be used to cover
a characteristic and/or listed hazardous waste, it cannot be consid-
ered an ARAR. Therefore, TACO is a TBC.

4.3 Removal Action Objectives

RAOs are medium-specific goals for protecting human health and
the environment. The RAOs for the Riverdale site were estab-
lished under the broad guideline of being protective of human
health and the environment, while remaining within statutory limits
and attaining ARARSs to the extent practicable. The RAOs were
developed to reduce the potential for exposure through specific
removal actions (i.e., institutional controls, containment, removal,
and/or treatment). During the development of the RAOs, ARARs
and contaminant concentrations were evaluated to establish risk-
based preliminary remediation goals and to determine the scope of
the removal action(s) necessary to meet the objectives. The pre-
liminary risk-based remediation goals proposed for the Riverdale
site are presented in Section 4.3.1.

As shown in Appendix C, Tables 10.1 and 10.2, the estimated
cancer risks and noncancer hazards to site workers were due to a
combination of incidental ingestion and dermal contact with con-
taminated soil. The RAOs, therefore, are to reduce potential
exposure to soil contaminants either by reducing the contaminant
concentrations present, or by reducing or eliminating the opportu-
nity for soil contact, or both. Preliminary remediation goals
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(PRGs) were developed for exposure scenarios and COPCs esti-
mated to pose risks above the generally acceptable range. For
known or suspected carcinogens, the acceptable risk of excess
cancers is 10™ to 10®. For noncarcinogens, the acceptable risk
corresponds to an HI of 1.

Based on the identified ARARs and TBCs, and the need to reduce
the potential threat to human health and the environment, the
following general RAOs were developed for the Riverdale site:

Reduce the potential for industrial worker and construction
worker exposure to soil contaminants either by reducing the
contaminant concentration present, or by reducing or eliminat-
ing the opportunity for soil contact, or both.

Delineate the potential impact that past site activities and the
recent site fire may have had on the wetlands surrounding the
site;

Remediate (if necessary) the impacts that past site activities
and the recent site fire may have had on the wetlands surround-
ing the site; and

Minimize stormwater contact with raw chemicals stored out-
side and the associated stormwater runoff from entering the
surrounding wetlands.

4.3.1 Preliminary Remediation Goals
Values considered as PRGs included:

ARARSs,

Site-specific RBRGs,

®  Federal and state guidelines,

Site-specific risk-based concentrations are the contaminant concen-
trations in soil that correspond to the desired target risk. In accor-
dance with U.S. EPA guidance (U.S. EPA 1991b), a target risk of
1x10® was used as a point of departure. Site-specific RBRGs were
calculated as follows:

05:607KJ0505059G 1 101REXX_CHI0602
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where:

RBRG

Risk-based remediation goal;

EPC = Exposure point concentration;
TR = Target risk;
ERR = Estimated receptor risk;

RBRGs corresponding to a target cancer risk of 1x 10 or an HI of
1 for each COPC are provided in Tables 4-1 and 4-2. All of the
values considered as potential PRGs, ARARs, and other values,
also are summarized in these tables.

4.3.2 Selection of PRGs

The values selected as PRGs, the rationale for their selection, and
the risks and hazards associated with the PRGs are summarized in
Tables 4-3 and 4-4. In accordance with the NCP (U.S. EPA
1992b), the PRGs were based on ARARs, unless no ARAR was
available or the ARAR was not sufficiently protective due to
simultaneous exposure by multiple pathways or to multiple chemi-
cals of concern.

There are no chemical-specific federal ARARSs for contaminants in
soil. Illinois’ Tiered Approach to Corrective Action Objectives
(TACO; Illinois EPA 1998), which are promulgated rules and
therefore potential ARARS, however, as discussed in Section 4.2,
are not as strict as federal guidelines for this site and are therefore
classified as To-Be-Considered criteria rather than ARARSs.

RBRGs corresponding to a total estimated cancer risk of 1x 107 or
a total hazard index of 1, for all COPCs affecting the li ~r, which-
ever was lower, were selected as PRGs for the chemicals of con-
cern.

4.3.3 Alternative Remediation Goals

If all of the COPC:s are cleaned up to their nominal PRGs through-
out the site, a larger area will be remediated than would be neces-
sary to meet target cancer risk and HI. At many sampling locations
one or more of the COPCs was not detected, or was present at a
level that was already below its PRG. If the remaining COPCs that
are present above their PRGs are still cleaned up to their nominal
PRGs, the total residual cancer risk and noncancer hazards would
end up lower than (possibly substantially lower than) the target
cancer risk and HI. This outcome is certainly acceptable from a
health protection stand point, but it could mean that a larger area
and a larger volume of soil would be remediated than would be
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necessary to achieve the selected target cancer risk and noncancer
hazard. This, in turn, could adversely affect the applicability,
practicality, and/or cost-effectiveness of various remedial alterna-
tives.

The PRGs derived in the previous section are des1gned to achieve
the RAO of a total cancer risk no greater than 1x 10”, and a total
hazard index no greater than 1 for all of the COPCs affecting the
liver when ALL of the COPCs are present at their PRGs. To
accomplish this goal the target CR was apportioned equally among
all of the COPCs and the target HI was apportioned equally among
all of the COPCs that affect the liver. However this is only one of
any number of acceptable ways (and not necessarily the most
advantageous way) of apportioning the target CR and HI among
the COPCs that will achieve the RAO.

An alternative approach to setting remediation goals is to state the

remediation goals in terms of the targét cancer risk and noncané‘e‘f
HIt that must be achieved rather than spec1f'ic concentrations for -
each COPC Under this approach any combination of COPC
concentratlons that results in a total residual cancer risk and HI no

~ greater. than the selected target levels is acceptable. The advantage

of this approach is that it achieves the desired degree of health
protection while focusing remedial efforts on the areas where they
are truly needed. In order to implement this approach, the total
cancer risk and HI is calculated for each sampling location using
the COPC concentrations actually measured at those locations. In
accordance with standard EPA risk assessment procedures, COPCs
that are not detected at a sampling location are assumed to be
aresent at one half of the sample detection limit. Remedial mea-
sures, then, are only required at locations where the total estimated
cancer risk or noncancer hazard exceeds its target level. Figures
4-1 and 4-2 show the distributions of the total estimated cancer risk
and the total noncancer HI for permanent industrial workers and
construction/utility workers, respectively, at the Riverdale site.

This location by location approach is especially suitable for pro-
tecting construction and utility workers whose exposure to soil
contaminants is likely to occur at a few specific locations where
they are actually working, rather than to contaminants site-wide.
However, it is also protective for general industrial workers whose
exposure may be to site-wide contamination because if each loca-
tion is remediated so that its total residual cancer risk and
noncancer hazard do not exceed the target levels, then logically,
the site-wide risks and hazards also cannot exceed the target levels.
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4.4 Removal Action Scope

The proposed scope of the removal action consists of those areas of
the site containing media with concentrations of COPCs posing
total cancer risks or Hls above target levels. The areas enclosed by
the hatched lines on Figures 4-1 and 4-2 are the areas that exceed
the maximum cancer risk (10*) or noncancer Hazard Index (HI=1)
generally considered acceptable by U.S. EPA. These are the
minimum areas that will require remediation; therefore, these are
the areas that were used as the basis for the evaluation of remedial
alternatives provided in Sections 6 and 7. Because the Riverdale
site is an active facility, only soils that are readily accessible (i.e.,
not located beneath facility buildings) are being addressed.

The contour maps were produced using Surfer® Version 6. The
contours shown are statistical estimates of the distribution of
hazards and risks at the site based on the contaminant concentra-
tions measured at the various sampling locations. The contours
were generated using the program’s default kriging option and
assume that the contaminant concentrations, and associated haz-
ards and risks, are lognormally distributed. Based on the contours
shown in Figures 4-1 and 4-2, approximately 117, 000 square feet
of the site pose a total cancer risk greater than 1x1 0% to general
site industrial workers, while approximately 55,000 square feet
pose a total noncancer HI greater than 1 to construction or utility
workers engaged in subsurface activities that disturb site soils.
These areas only include the open parts of the site where the soil is
accessible. They do not include areas covered by buildings or
former building foundations.

"..2re are limited data regarding the depth of contamination at the
site. However, the RI identified contamination as deep as 8 feet
BGS Although contamination above the RBCs was detected at 8
“feet BGS, most of the contamination was detected in the 0- to 3-
foot-BGS interval. In order to develop volume estimates, removal
alternatives, and construction costs, it is necessary to assume depth
of contamination. Because any removal alternative that involves
excavation will have confirmation samplmg asa component to~

ensure that total cancer and HI targét 1€vels are achleved 1t was

" assumed that the depth of contamination extends to a maxxmum of
" 2.5 feet BGS in all areas where surface soil risks exceed the ta target

Tevels. Using the modeled areas of contamination and the assumed
depth of contamination, volume estimates could be generated for
use in the removal alternative development and evaluation. For the
industrial worker scenario, approximately 10,900 cubic yards of
soil exceeded a risk of 1x10*, and for the construction worker
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scenario, approximately 5,100 cubic yards of soil exceeded either a
risk of 1x10 or an HI of 1.

4.5 Removal Action Schedule

The final removal action schedule will be determined by U.S. EPA
in conjunction with the PRPs. The estimated time frames to imple-
ment the individual removal action alternatives for a site of this
size can range generally from one month to six years, and up to 30
years for post-removal site controls (PRSCs). PRSCs consist of
system operation and maintenance (O&M). Each of the proposed
removal action alternative is described in Section 5.

Based on the removal action scope described above, a waiver of
the 12-month statutory time limit for the removal action would not
be required. The “consistency” wavier would not have to be
obtained because the site owners are anticipated to conduct the
removal action.

These time frames do not include a public comment period for the
final EE/CA, nor do they include time required for engineering
design. As in all schedules for environmental construction,
weather can impact work progress. The time frames presented,
however, account for normally inclement weather and associated
shutdown periods. :
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Table 4-1
VALUES CONSIDERED AS PRGs FOR HUMAN HEALTH
RIVERDALE CHEMICAL COMPANY SITE
Medium: Soil
eceptor Population: Current Industrial Workers
on: Onsite :
— - %
Risk-Based | Risk-Based
Most Remedial Remedial
Restrictive Most Goals - Goals - Non-
ARAR Restrictive | Risk/Hazard at | Cancer (1) Cancer (2) | Other Value | Other Value
Chemical of Concemn (mg/kg) | ARAR Source ARAR (mg/kg) (mg/kg) (mg/kg) Source
?mg_immg— e e ===-==‘1
,3,7,8-TCDD NA - -- 0.000024 -- NA --
4,4-DDD NA -- -- 209 -- 240 €))
4,4'-DDT ivA -- -- 14.7 - 17.0 3)
Aldrin NA - -- 0.12 17.8 03 3)
Ipha-BHC NA -- -- 0.32 - 0.9 3)
Benzo[a]pyrene NA - - 0.24 - 0.8 3)
ta-BHC NA -- -- 1.01 -- NA --
hlordane, technical NA -- -- 9.2 472 4.00 3)
ieldrin NA -- -- 0.15 34.0 0.40 3)
eptachlor NA -- -- 032 209 1.00 3)
eptachlor epoxide NA -- T .- 0.23 79 0.60 3)
NA -- - 1.9 -- 5.20 (3)

(1) Values correspond to an excess cancer risk of 10

(2) Values correspond to a hazard index of 1.

(3) Tier | Soil Remediation Objectives for Industrial/Commercial Properties, Industrial/Commercial Worker - ingestion exposure.
(Illinois TACO rules Appendix B, Table B.)

ARAR: Applicable or relevant and appropriate requirement.

mg/kg: milligrams per kilogram.

NA: Not Available.

--: Not applicable.

PRG: Preliminary remediation goal.

Source: Ecology and Environment, Inc., 2000. ( ( 3/1/00
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Table 4-2

VALUES CONSIDERED AS PRGs FOR HUMAN HEALTH
RIVERDALE CHEMICAL COMPANY SITE

Soail
Current/Future Construction Workers
Onsite

Most
Restrictive
ARAR
(mg/kg)

Most
Restrictive
ARAR Source

Risk/Hazard at
Chemical of Concemn

13 ,7,8‘TCDD
Aldrin
hlordane, technical

Heptachlor
Heptachlor epoxide

(1) Values correspond to an excess cancer risk of 10 for individual COCs.
(2) Values correspond to a hazard index of 1 for individual COCs.

Risk-Based
Remedial
Goals -
Cancer (1)

(mg/kg)

Risk-Based
Remedial
Goals - Non-
Cancer (2)

(mg/kg)

Other Value
(mg/kg)

(3) Tier 1 Soil Remediation Objectives for Industrial/Commercial Properties, Construction Worker - ingestion exposure.

(llinois TACO rules Appendix B, Table B.)
ARAR: Applicable or relevant and appropriate requirement.
mg/kg: milligrams per kilogram.
NA: Not Available.
--: Not applicable.
PRG: Preliminary remediation goal.

Source: Ecology and Environment, Inc., 2000.

Other Value
Source

3/1/00
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Table 4-3
RISKS AND HAZARDS ASSOCIATED WITH PRGs FOR HUMAN HEALTH
RIVERDALE CHEMICAL COMPANY SITE

Surface Soil

Current Industrial Workers
Onsite

81-%

Cancer: Noncancer:
Maximum |
Concentration PRG (1) Basis for Risk at Target Hazard at
Chemical of Concern (mg/kg) (mg/kg) PRG PRG (1) Organ PRG
! ! |

.3,7,8-TCDD 0.364 10.000022 1(2) 9.1E-07 -
4,4'-DDD 37.0 19.0 ) 9.1E-07 -
4,4-DDT 33.0 13.4 )] 9.1E-07 -

Aldrin ; ; 530 011} (2 9.1E-07| Liver
alpha-BHC } } 2.6 0.29 2 9.1E-07], -
Benzo[a)pyrene 4.0 0.21 2) 9.1E-07 -
beta-BHC 2.4 0.92 2) 9.1E-07 -

hlordane, technical 1,100 8.40 ) 9.1E-07 Liver
Dieldrin 210 013l @ 9.1E-07|  Liver

eptachlor 190 ' 0.29 ) 9.1E-07]  Liver
Heptachlor epoxide ‘ 3.0 0.21 ) 9.1E-07 Liver ;

oxaphene 160 1.7 (2) 9.1E-07 -

Totals: II l.OE-OSH Liver I ‘0.0SSI

)] The PRGs for individual chemicals of concern had to be
adjusted downward to achieve a total cancer risk of 1.0e-5.

(2) Site-specific risk-based concentration. | }

mg/kg: milligrams per kilogram.

PRG: Preliminary remediation goal.

Source: Ecology and Environment, Inc., 2000. ( ( 3/1/00
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Chemical of Concern

,3,7,8-TCDD
Aldrin
hlordane, technical

eptachlor epoxide
oxaphene

(1) Cancer risk.
(2) Noncancer hazard.

Table 4-4
RISKS AND HAZARDS ASSOCIATED WITH PRGs FOR HUMAN HEALTH

RIVERDALE CHEMICAL COMPANY SITE

Onsite

Maximum
Concentration

ace and Suacc Soil
Current/Future Construction Workers

PRG (3)

Cancer:

Noncancer:

Risk at
PRG (1)

Hazard at
PRG (1)

(3) PRGs were adjusted so both the total cancer risk and the total hazard index approached their target values.
mg/kg: milligrams per kilogram.
PRG: Preliminary remediation goal.

Source: Ecology and Environment, Inc., 2000.

3/1/00
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Identification of Alternatives

In this section, removal action alternatives for soils at the Riverdale
site are identified and described. Alternatives that remove and/or
cover the contaminated materials with a clean layer, and alterna-
tives that restrict future land use, such as institutional actions,
coupled with location-specific removals, are described in this
section. In Section 6, the alternatives are individually evaluated
using the three broad criteria of effectiveness, implementability,
and cost. A comparative analysis of the alternatives using these
three criteria is presented in Section 7.

Based on conversations with U.S. EPA, the following removal
action alternatives were selected:

®  Alternative 1: No Action;

®  Alternative 2: Maintain Limestone Cover and Implement
Institutional Controls;

®  Alternative 3: Install Sitewide Enhanced Asphalt Cap;

Alternative 4: Localized Hot Spot Removal and [nstall An
Enhanced Asphalt Cap; and

m  Alternative 5: Excavation and Off-Site Incineration.

The removal action alternatives identified above and developed
below integrate the actions needed to reduce or eliminate the
known risks in the industrial portion of the site and to identify
potential ecological risks in the wetlands and other nonindustrial
areas.

5.1 Alternative 1: No Action

Under this alternative, no further action would be taken to remove,

. treat, or contain contaminated soils at the Riverdale site. The no-
- action alternative is included as a requirement of the NCP to

5-1
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5. Identification of Alternatives

provide a basis of comparison for the remaining alternatives.
Because contaminated media would remain in place, the potential
for continued migration of, and exposure to, contaminants would
not be mitigated.

5.2 Common Components

Except for the no-action alternative, there are certain administra-
tive, investigative, and construction elements that are included as
part of each of the alternatives selected for evaluation. These
common components are presented in this subsection and are to be
considered an integral element for all of the removal action alterna-
tives. The costs associated with the components are included in
this section and are in addition to the costs associated with Alterna-
tives 2 through § (i.e., common component costs are not included).
The costs associated with implementing Alternatives 2 through 5
are presented in section 6, and the common component costs have
not been included, so a more thorough comparative cost analysis of
alternatives (see Section 6) can be performed.

5.2.1 Institutional Controls

Both the SHHRE and the risk assessment in the RI report assume
that the site will continue to be used for commercial or industrial
purposes, and that residential use of the site will not occur. Ac-
cordingly, neither the SHHRE nor the RI risk assessment addresses
potential risks to future site residents. No residential use of the site
is a basic premise underlying all of the action alternatives pre-
sented in this EE/CA. Therefore, institutional controls, in the form
of deed restrictions that prohibit residential use of the site, are an
essential element of the general response measures for the site.

As stated in Office of Solid Waste and Emergency Response
(OSWER) Directive No. 9335.704, “Land Use in the CERCLA
Remedy Selection Process,”

“... aremedial alternative may include leaving in place
contaminants :n soil at concentrations protective for indus-
trial exposure, but not protective for residential exposures.
In this case, institutional controls should be used to ensure
that industrial use of the land is maintained and to prevent
risks from residential exposure...”

The Directive further states,

“These controls either prohibit certain kinds of site uses or,
at a minimum, notify potential owners or land users of the

5-2
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presence of hazardous substance remaining on the site at
levels that are not protective for all uses. Where exposure
must be limited to assure protectiveness, a deed notice
alone generally will not provide a sufficiently protective
remedy.”

While deed restrictions would be placed on the Riverdale facility,
preventing it from being used for future residential development,
the deed restrictions would also include language identifying areas
of soil contamination, potential contaminant concentrations, and
the associated exposure risks (i.e., cancer and noncancer) that are
present on site after the completion of the selected removal action.

The cost associated with implementing the deed restrictions is
estimated to be $2,500. Additionally, the time frame to implement
the deed restrictions is estimated to be 6 months after the comple-
tion of the selected removal action.

5.2.2 Perform Ecological Sampling

Based on the findings of E & E’s ecological survey and the high
concentrations of pesticides and other compounds detected in site
soils, there is a potential for contaminants to adversely affect the
surrounding ecological habitats. The previous investigations
performed at the Riverdale site focused on the industrial portion of
the site. Therefore, as part of the removal action alternatives
proposed in this EE/CA, soil, surface water, and sediment sam-
pling of the wetland habitat on and adjacent to the site was in-
cluded as a common component.

In order to fully characterize the possible extent of contamination

_“in these areas, suil, surface water, and sediment samples would be
collected in the wetlands located in the southeast comer, in the

upstream and downstream portions of the drainage ditch located to
the south, and in off-site areas that have drainage from site struc-
tures located along the west side. Additionally, background sam-
pling should be performed to develop a baseline for comparison.

A preliminary cost estimate for performing the ecological sampling
was prepared as part of this EE/CA. It is assumed that 15 soil
and/or sediment samples and two duplicate samples (for a total of
17 samples) will be collected and analyzed for dioxins, pesticides,
and herbicides. While VOCs and SVOCs were detected in on-site
soils, only dioxins, pesticides, and herbicides were selected be-
cause they were identified by the RI as having the highest surface
and subsurface soil concentrations, and would be the contaminants

5-3
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of potential ecological concern. It is estimated that the ecological
sampling and associated analyses and reporting will cost $52,000.
Table 5-1 presents a breakdown of the cost estimate.

The cost estimate for this common component addresses one round
of ecological sampling and reporting. If the findings indicate that
off-site contaminant levels may be adversely affecting the adjacent
ecological habitats, then additional investigation and/or remedia-
tion may be required. Costs for these additional actions cannot be
estimated accurately at this time, and therefore are not included in
this EE/CA.

5.2.3 Construct a New Raw Material Storage Area

A majority of the raw chemicals used as feed material for the
formulation of pesticides and herbicides at the Riverdale site are
stored outside on the limestone cover in the southeast portion of
the site. Containerized process water to be recycled back into the
process and spent process water classified as a hazardous waste
also are stored in this area. The natural drainage of this area routes
stormwater runoff through the material storage area and into the
wetland area. Except for the recent fire, no releases in this area
have been reported; however, stormwater and runoff come into
contact with the raw materials containers and then drain into the
wetlands. Based on the results of the ecological survey and the
need to minimize the potential adverse impact associated with the
release of raw materials intc the wetlands, a new raw materials
storage area is included as a common component of each of the
removal action alternatives. T

There are numerous potential designs for minimizing stormwater
contact and runoff from the raw materials storage area. Three
possible alternatives are asphalt paving and regrading so that
stormwater runoff is diverted away from the wetlands, building a
dedicated storage building and construction of a bermed concrete
storage pad with an incorporated storm water drainage system.
Altering the grade so that stormwater is diverted away from the
wetlands and routed to the storm sewers was not considered further
because if there is a release, then spilled chemicals may reach the
sewer before response actions are implemented. Construction of a

': dedicated storage building was not considered further because of
the associated high costs.

While Riverdale personnel are refurbishing the remaining portion
of the warehouse, which did not burn down during the recent fire,
it is uncertain whether the warehouse’s storage will fully accom-
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modate all of the material handling needs. Therefore, for the

_purposes of developing a cost for this common action alternative
_ item, it is assumed that a 6-inch-thick reinforced concrete pad with

3-foot-high by 6-inch-wide surrounding walls will be constructed.
The surface area of the storage berm is assumed to be 150 feet by
150. An access ramp equipped with a watertight gate will allow
fork lifts to gain access to the stored chemicals. While a protective
roof could be placed over the berm to minimize accumulation of
stormwater, the cost associated with installation was deemed
excessive. Therefore, a subsurface pipe fitted with a shut off valve
would connect the bermed storage pad to the local storm drains.
The valve will remain in the closed position to prevent loss follow-
ing a spill and will be opened only to drain stormwater. By leaving
the storage area open to the atmosphere, there is no need for heat-
ing and/or ventilation.

Utilizing the above conceptual design assumptions, a preliminary
cost estimate was developed for this EE/CA. It is estimated that
the raw materials storage area will cost $179,000. Table 5-2
presents a breakdown of the cost estimate.

5.3 Alternative 2: Maintain Limestone Cover

and Implement Institutional Controls
For this alternative, the current IRM (i.e., limestone cover) would
be maintained and institutional controls would be implemented to
reduce the potential for cxposure to COPCs left in the site soils
above the risk-based cleanup criteria.

Riverdale personnel estimated that the current limestone cover is
approximately 1 foot thick. In order to maintain the current thick-
ness of the cover, limestone would have to be trucked to the site
and spread routinely. A local quarry provides limestone; therefore,
there is a readily available supplier. As the limestone is delivered,
the trucks used to haul the stone can gradually drop the stone while
moving, thereby minimizing the grading equipment requirements.
Additionally, local on-site truck traffic would compact the newly
delivered stone.

The distinctive cost component for this alternative is the PRSC
cost associated with maintaining the limestone cover. For the
purposes of evaluating this alternative and estimating the associ-
ated costs, it is assumed that 3 inches of limestone would have to
be place over a 189,000-square-foot area (i.e., the existing area
currently covered) on a yearly basis. The existing site fence was
installed as part of the IRM. However, the costs associated with

5-5



g
ecology and emvironment, inc.

AGENCY REVIEW DRAFT

MatCon

Modified Asphait
Technology for Waste
Containment

05:607KJ0505059G 1 10IREXX_CHI0602
SEC5.WPD-3/1/00

5. Identification of Alternatives

maintaining the security fence surrounding the site and the security
system currently in place are considered to be part of the normal
cost of business associated with operating a production facility in
Chicago Heights.

Since the limestone cover is currently in place, an estimate of time
associated with its implementation is not necessary. While the
limestone cover would have to be maintained in perpetuity, for the
purposes of developing a cost estimate, it is assumed that the
PRSC activities would be performed over a 30-year period.

5.4 Alternative 3: Install Sitewide Enhanced
Asphalt Cap

For Alternative 3, an enhanced asphalt cap would be installed on
top of the existing limestone cover. Asphalt would be placed on
top of all accessible areas that have on-site surface soil and/or
subsurface soil contamination exceeding the target risk levels for
the industrial worker scenario, as determined using the data pre-

_sented in Section 4 (see Figure 4-1).

Based on the findings of the RI, the SHHRE and the risk-based
contour mapping, it was estimated that approximately 189,000
square feet of the facility would require the placement of asphalt
(i.e., approximate extent of soil contamination exceeding a target
cancer risk level of 10 and an HI greater than 1 for industrial
workers). Given the irregular shapes associated with the areas of
contamination, the data gaps, and in order to be conservative, a
sitewide cap was selected for this alternative.

Before placement of the asphalt, the entire site would b ~=graded
to facilitate stormwater drainage to the local sewer system.
Riverdale personnel are reportedly conducting a preliminary engi-
neering design to upgrade the existing on-site storm sewers. It has
been assumed that the Riverdale’s storm sewer upgrade will be
compatible with the installation and operation of the enhanced
asphalt cap. Therefore, this alternative does not account for the
need to upgrade the sewer tie-ins.

While the use of asphalt is an established construction technique,
several advances in asphalt technology have increased its wear
resistance while achieving an overall decrease in permeability.
Products such as the Modified Asphalt Technology for Waste
Containment (MatCon) system developed by Wilder Construction
Co. are currently being marketed. These products have been
demonstrated to provide superior containment properties when
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compared to standard asphalt, and the technology has been applied
successfully by the U.S. EPA for the Tricounty Landfill located in
Elgin, Illinois.

While using standard asphalt aggregate, the enhanced asphalt
system utilities a specially designed binding agent to decrease
permeability while providing a long-term wear-resistant surface.
Typically, a 4-inch layer of enhanced asphalt will achieve a hydrau-
lic permeability of 1x10® cm/sec. Advantages of an enhanced
asphalt cap over standard capping materials are as follows:

®  Unlike clays, enhanced asphalt does not crack under arid condi-
tions;

®  Unlike high-density polyethylene (HDPE) liners, enhanced
asphalt will not lose its plasticity under arid conditions, nor will
it become brittle during cold periods;

®  Standard asphalt caps require a minimum thickness of 6 inches,
whereas enhanced asphalt requires a thickness of 4 inches; and

®  Enhanced asphalt is resistant to ultraviolet (UV) damage.

Typical asphalt consists of 93% aggregate and 7% binding agent.
In order to achieve the improved characteristics associated with
enhanced asphalt, the standard binding agent would be replaced
with the MatCon binding agent. Because it is standard construc-
tion practice to specify asphalt mixes, requiring the MatCon bind-
ing agent would be relatively straightforward. However, advanced
planning would be required to ensure that the asphalt plant is
capable of producing and transporting the enhanced .. halt to the
site during periods of planned construction.

The enhanced asphalt cap would consist of one 4-inch compacted
lift of standard aggregate and MatCon binding agent. The engi-
neering design documents would specify the necessary methods for
surface preparation, aggregate mix, and placement. The need for
retainage ponds and maximum discharge velocity for stormwater
runoff also would be addressed by either the removal design and/or
the preliminary engineering design currently being conducted by
Riverdale. Additionally, the engineering design documents would
specify the fill placement for final drainage patterns.

Given that the Riverdale site is an active manufacturing facility
which uses the existing on-site rail spurs as part of their raw mate-
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rial delivery system, placement of an enhanced asphalt cap beneath
the spurs would be impractical. The weight of locomotives and

. tank cars would exert an extreme amount of pressure on the as-
phalt, and the cap would crack. Therefore, engineering design
documents would specify that the cap extends up to rail ties and be
graded to prevent surface water run-off from draining into the rail
ballast.

While the existing limestone cover prevents direct contact with

contaminated site soils, as an added level of precaution, air moni-
T N N “toring would be conducted during construction activities, when

o contaminated soils may be exposed and regraded, to ensure that
L . [ workers and nearby residents are not exposed to site contaminants
st {_ above allowable levels. Action levels would be established in the
design documents to initiate engineering controls, such as dust

~— suppression, or to stop work at individual work areas.

No removal and/or treatment of contaminated soils is proposed
under this alternative; therefore, soils that exceed the target risk
levels would be left on site. Institutional controls (deed restric-
tions) as described in Section 5.2.1 are incorporated as part of this
alternative.

In addition to the costs associated with implementing the deed
restrictions, the distinctive cost component for this alternative
includes the installation of the enhanced asphalt cap and its associ-
ated maintenance. For the purposes of evaluating this alternative
and estimating the associated costs, it is assumed that the cap
would have to be placed over a 21,000-square-yard area (i.¢., the

— ‘ existing area currently covered by limestone). The costs associated
with maintaining the security fence surrounding the site and the
security system currently in place are considered to be part of the
normal cost of business associated with operating a production
facility in Chicago Heights.

The time frame associated with the installation of the cap is esti-
mated to be one month. For the purposes of this EE/CA, the PRSC
was estimated over a 30-year period.

5.5 Alternative 4: Localized Hot Spot Removal
S and Install an Enhanced Asphalt Cap
— a i While similar to Alternative 3, this alternative would include
' ' excavation and off-site disposal of soils posing a total cancer risk
exceeding 1x10* and/or an HI greater than 1 as determined by the
construction worker exposure scenario (see Figure 4-2).

05:607KJ0505059G 1 101REXX_CHI0602
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Before installation of the enhanced asphalt cap as described in the
previous alternative, soil exceeding a cumulative risk of 1x10*
and/or an HI of greater than 1, using the construction worker
scenario, would be excavated and shipped off site for disposal.
Utilizing the risk-based contour maps developed for the construc-
tion worker scenario, and assuming an average soil contaminant
thickness of 2.5 feet across the site, it is estimated that approxi-
mately 5,100 cubic yards of soil would have to be excavated and
disposed of.

Prior to soil excavation, the existing limestone cover would be
removed and stockpiled. The stockpiles would then be sampled
and analyzed to determine whether contamination is present above
the acceptable PRGs. For the purposes of developing the alterna-
tive, it was assumed that the limestone will be acceptable for use as
backfill material.

As with the previous alternative, it has been assumed that the
Riverdale’s storm sewer upgrade will be compatible with the
installation and operation of the enhanced asphalt cap. Therefore,
this alternative also does not account for the need to upgrade the
sewer tie-ins.

The engineering design documents would specify the necessary
methods of excavation, excavation slopes, and/or use of structural
supports (i.e., sheet piling) to maintain foundation integrity during
soil removal activities near the facility buildings. Additionally, the
documents would specify the fill placement for final drainage
patterns and the necessary removal and replacement of the existing
rail spurs for areas of excavation.

Limitations associated with placement of the cap beneath the rail
spur for the previous alternative also apply to Alternative 4. The
weight associated with rail traffic make it impractical to install a

~ “"cap beneath the rails. Therefore, engineering design documents

would specify that the cap extends up to rail ties and be graded to

«__prevent surface water run-off from draining into the rail ballast.

Upon completion of excavation activities, the sidewalls and base of
the excavation would be sampled and analyzed to determine com-
pliance with the cleanup criteria. The sampling and analysis plan
utilized during the removal action would be developed during the
engineering design phase, and should be developed using U.S:
EPA’s guidance, “Methods for Evaluating the Attainment of ~
Cleanup Standards” (U.S. EPA 1989c). For the purpose of devel-
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oping the alternative for this EE/CA, it is assumed that 40 confir-
mation soil samples would be collected and submitted for analysis.
The design documents should require that for each of the individ-=™
ual sample locations, a total risk and/or hazard index for all of the
chemicals of concern would be calculated. Based on the level of
risk and/or HI for the individual sample, a determination can be
made as to whether the target risk level has been achieved. If the
risk is determined to be above 10 or the HI is greater than 1 for
the individual sample, compliance with the cleanup criteria will not
have been met, and additional removal activities would have to be
performed in that area.

Upon receipt of analytical data that verify compliance with the
cleanup criteria, the open excavations would be backfilled with
clean earthen material similar to site soils and obtained from a
local borrow source. Engineering design documents would specify
the necessary QC checks to ensure the type and cleanliness of
backfill material. Additionally, for those soils beneath building
foundations that contain contaminant levels above the cleaniip
objectwes before ‘backfi llmg, a 20-mil HDPE liner would be
“placed over the soils to servé as a subsiirface markerand barrier.
The liner would prevent contaminants from leaching into the clean
backfill and would provide a warning to future site workers regard-
ing the potential of a hazardous waste work environment if excava-
tion activities near the building foundation are performed.

As discussed in Section 4.2.1, the excavated soil would be classi-
fied as a hazardous waste. The excavated material would be
transported to a TSD Tacility that would incinerate the excavated
soils. No United States TSD facility permitted to accept dioxin
wastes has been identified. Therefore, it is assumed that the soils
would be shipped to Bennett Environmental, Inc.’s, (Bennett)
facility located in Vancouver, British Columbia, Canada for incin-
eration. While no specific permit is required, engineering design
documents would be developed to require the proper manifesting
and methods of notification and shipment associated with trans-
porting contaminated soil to Canada.

During construction activities, air monitoring would be conducted
to ensure that workers and nearby residents are not exposed to site
contaminants above allowable levels. Action levels would be
established in the design documents to initiate engineering con-
trols, such as dust suppression, or to stop work at individual work
areas.
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It is anticipated that soil beneath the facility buildings contains
contaminant concentrations that exceed the target risk levels using
either risk scenario. Institutional controls (i.e., deed restrictions) as
described in Section 5.2.1 are a part of this alternative.

The time frame to complete this alternative is estimated to be 3
months. For the purposes of developing a cost estimate, it is
assumed that approximately 5,100 cubic yards of soil would be
excavated and transported to Bennett for incineration. Addition-
ally, it 1s assumed that approximately 200 linear feet of rail spur
would have to be removed and replaced to accommodate soil
excavation.

5.6 Alternative 5: Excavation and Off-Site

Incineration
This alternative would remove all accessible on-site surface soil
and subsurface soil that exceed the target risk level for the Indus-
trial Worker Scenario as determined using the data presented in the
RI'and SHHRE. Soil contamination beneath building foundations
would be left in place.

Soil exceeding a risk of 10* and an HI equal to 1 would be exca-
vated and shipped off site for incineration. Based on the findings
of the RI, SHHRE, and contour mapping for the industrial worker
exposure route, and assuming an average soil contaminant thick-
ness of 2.5 feet across the site, it was estimated that approximately
10,900 cubic yards of soil would have to be excavated and inciner-

“ated. As with the previous alternative, it is assumed that the lime-

stone will be suitable backfill material.

The engineering design documents would specify the necessary
methods of excavation, excavation slopes, and/or use of structural
supports (i.e., sheet piling) to maintain foundation integrity during
soil removal activities near the facility buildings. Additionally, the
engineering design documents would specify the final drainage
patterns for fill placement and the necessary removal, disposal as a
hazardous waste (as necessary), and replacement of the existing
rail spurs to accommodate soil excavation.

Upon completion of excavation activities, the sidewalls and base of
the excavation would be sampled and analyzed to determine com-
pliance with the cleanup criteria. The sampling and analysis plan
utilized during the removal action would be developed during the
engineering design phase and should be developed using U.S.
EPA’s guidance, “Methods for Evaluating the Attainment of
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Cleanup Standards” (U.S. EPA 1989c¢). For the development of
this alternative, it is assumed that 62 confirmation soil samples
would be collected and submitted Tor analysis. Whether compli-
ance with the target risk levels has been achieved would be deter-
mined using the same methodology as presented for the previous
alternative.

Upon receipt of analytical data that verify compliance with the
cleanup criteria, the open excavations would be backfilled with
clean earthen material similar to site soils and obtained from a
local borrow source. Engineering design documents would specify
the necessary QC checks to ensure the type and cleanliness of
backfill material. Additionally, for those soils beneath building
foundations that confirmation sampling shows noncompliance with
the PRGs, before backfilling, a 20-mil HDPE liner would be
placed between the contaminated soils and clean fill. The linear
will serve as a subsurface marker and barrier preventing contami-
nants from leaching into the clean backfill and would provide a
warning to future site workers regarding the potential of a hazard-
ous waste work environment if excavation activities near the
building foundation are performed.

As discussed in Section 4.2.1, the excavated soil would be classi-
fied as a hazardous waste. The excavated material would be
transported to a TSD facility that would incinerate the excavated
soils. Engineering design documents would be developed to
require the proper manifesting and methods of shipment associated
with transporting contaminated soil to Bennett’s Canadian facility.

During construction activities, air monitoring would be conducted
to ensure that workers and nearby residents are not exposed to site
contaminants above allowable levels. Action levels would be
established in the design documents to initiate engineering con-
trols, such as dust suppression, or to stop work at individual work
areas.

It is anticipated that soil beneath the facility buildings contains
contaminant concentrations that exceed the target risk levels.
Institutional controls (i.e., deed restrictions) as described in Section
5.2.1 have been included in this alternative.

The time frame to complete this alternative is estimated to be 3
months. For the purposes of developing a cost estimate, it is
assumed that approximately 10,900 cubic yards of soil would be
excavated and transported to Bennett Environmental, Inc.’s, facil-
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ity for incineration. Additionally, it is assumed that approximately
325 linear feet of rail spur would have to be removed and replaced.
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Table 5-1

COMMON COMPONENT COST
ECOLOGICAL SAMPLING
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS

Location
Item Description Quantity | Unit Cost/Unit Adjustment Cost
irect Capllal Cosbiiis o i i st e T e R AR
“Moblhze crew, 50 miles, per person 2 T each $56.25 1.083 $122
Biologist 50 hour $60.00 1.000 $3,000
Field technician S0 hour $50.00 1.000 $2,500
ging and per diem 8 day $98.00 1.000 $784
Disposable materials per sample 17 sample $7.96 1.083 $147
lDecomamination materials per sample 17 sample $9.23 1.083 $170
-ounce sample jar, case of 24 1 each $33.45 1.083 $36
ICustody seals, package of ten 2 each $14.72 1.083 $32
Bvemight delivery 51-70 1b package 5 each $50.00 1.083 $271
|Analysis for pesticides (QA/QC samples included) 17 sample $100.00 1.000 $1,700
[Analysis for herbicides (QA/QC samples included) 17 sample $100.00 1.000 $1,700
lAnalysis for dioxin (QA/QC samples included) 17 sample $760.00 1.000 $12,920
ISubtotal Direct Capital Costs $23,382
JOverhead and Profit (25%) $5,846
Total Direct Capital Costs (Rounded to Nearesl SI 000) $29,000
Indivect GapilalHSorRig SRR G e e B S R B AR S AR
'Work plan preparation and repomng $15,000
Legal Fees and License/Permit Costs (5%) $1,450
Total Indirect Capital Costs (Rounded to Nearest 31,000) $16,000
ISubtotal Capital Costs $45,000
ontingency Allowance (15%) $6,750
Total Capital Costs (Rounded to Nearest 1,000) . $52,000
Key:
QA/QC = Quality Assurance/Quality Control
Ib = pound
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Table §-2
COMMON COMPONENT COST
CONSTRUCT RAW MATERIAL STORAGE AREA
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS
Location

[Item Description Quantity Unit Cost/Unit Adjustment Cost
[pirect apitat Camaitr. 20 i A EFRCRT ERFT S BSBIRATIER T bt
llConcrete ready mix (base) 417 | cubic yard 1.083 $27,526
flP1acing concrete (base) 417 | cubicyard $7 1.083 $3,159
[[Reinforcing in place, A615 Grade 60 (base) 30.7 ton $935 1.083 $31,065
[[Form work (base) 600 linear feet 52 1.083 $1,053
[[Concrete ready mix (wall) 67 cubic yard 561 1.083 $4,434
[[Reinforcing in place, A615 Grade 60 (wall) 25 ton $835 1.083 52,234
{lP1acing concrete (walt) 67 cubic yard $12 1.083 $843
f[Form work (walts) 3612 sfca $7 1.083 $25,935
“Excavate pipe rench 59 cubic yard $4 1.083 $264
iBackfill pipe trench 59 cubic yard sl 1.083 $89
2" diameter, acid-resistant pipe 200 linear feet $10 1.083 $2,062
2" diameter, valve 1 each sli6 1.083 $126
Subtotal Direct Capital Costs $98,790

verhead and Profit (25%) $24,698
Total Direct Capital Costs (Rounded to Nearest $1,000) $123,000

I f ;
[Engineering and Design (7%) $8,610
[ILegal Fees and License/Permit Costs (5%) $6,150
IConstruction Oversight (15%) $18,450

Total Indirect Capital Costs (Rounded to Nearest §1,000) $33,000

Subtotal Capital Costs $156,000
IContingency Allowance (15%) $23,400

Total Capital Costs (Rounded to Nearest 1,000) $179,000

Key:

sfca = square foot contact area
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Detailed Analysis of
Alternatives

The analysis of the identified removal action alternatives is a key
element of the EE/CA, and provides the basis for selecting the
most appropriate alternative. The individual alternatives described
in Section 5 are evaluated in this section with regard to the short-
and long-term aspects of the three broad criteria of effectiveness,
implementability, and cost. These criteria are described in Section
300.430 in Paragraph (e)(9)(ii1) of the NCP. Each criterion is
defined below.

Effectiveness refers to the ability of an alternative to meet the
objectives of the removal action scope. The effectiveness of the
removal alternative is evaluated further based on five subcriteria:

®  Overall Protection of Human Health and the Environ-
ment—Evaluation of the overall protectiveness of an alterna-
tive focused on the ability of the alternative to limit and/or
reduce potential exposure to site contamination;

B  Compliance with ARARs—This criterion is used to determine
whether an alternative will meet identified federal, state, and
local laws and regulations;

B Long-Term Effectiveness and Permanence—Alternatives are
assessed for their long-term effectiveness and permanence
along with the degree of certainty that the alternative will prove
successful. Factors that are considered, as appropriate, include
the magnitude of residual risk remaining from untreated waste
and/or treatment residuals left on site at the conclusion of
removal activities, and the adequacy and reliability of controls,
such as containment systems and institutional actions, that are
necessary to manage treatment residuals and untreated waste;

®  Reduction of Toxicity, Mobility, or Volume Through

Treatment—This criterion addresses U.S. EPA’s regulatory
preference for selecting removal actions that employ treatment

6-1
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technologies that permanently and significantly reduce the
toxicity, mobility, or volume of contaminants. This preference
is satisfied when treatment is used to reduce the principal risk
at a site through destruction of contaminants, reduction of the
total mass of contaminants, irreversible reduction in mobility,
or reduction of the total volume of a contaminated medium;

Short-Term Effectiveness—The short-term impacts of alter-
natives are assessed considering the short-term risk that might
be posed to the community during implementation of an alter-
native, potential impacts on workers during the removal action,
and potential environmental impacts of the removal action.

Implementability evaluates the ability of the removal alternative to
achieve a practical effect. The implementability evaluation is
conducted by evaluating the alternative based on three subcriteria:

Technical Feasibility—The alternatives are evaluated based
on the maturity and reliability of the technology, the frequency
and complexity of equipment maintenance and/or controls, the
climate conditions affecting the alternatives, and the operation
of PRSC measures;

Administrative Feasibility—The level of effort necessary to
coordinate removal alternative activities between U.S. EPA and
other federal, state, and local government agencies is evaluated
within this criterion. Statutory limits, permits, and waivers,
and adherence to applicable non-environmental laws, also are
factored into the evaluation; and

Availability of Services and Materials—The alternatives are
evaluated based on the ability to obtain the necessary labor,
equipment, raw materials, and laboratory analysis required to
implement, support, and sustain the alternatives.

For each alternative, an estimate of direct and indirect capital costs,
as well as a long-term PRSC cost, is developed. Cost is a factor in
comparing alternatives that can produce similar levels of protection
for potential receptors. For removal action alternatives that are
anticipated to last longer than 12 months, the present worth of the
alternative is calculated (U.S. EPA 1993).

Two other criteria required by U.S. EPA, public acceptance and
state acceptance, are not discussed specifically in this section but
are applicable to the removal action selected for the Riverdale site.
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These criteria will be evaluated after the comment pevriod for this
EE/CA is complete.

The removal action alternatives presented in this section are ana-
lyzed utilizing the best available information. Technical informa-
tion was gathered from vendors, available U.S. EPA guidance
documents, and on-line databases.

Because of the uncertainties associated with the estimated extent of
contamination, the cost estimates presented in this section should
not be considered final removal action costs. Instead, the estimates
represent preliminary cost estimates either supplied by vendors
working with a limited knowledge of the site-specific conditions,
or obtained from the 1999 R.S. Means Co., Inc., cost estimating
books (R.S. Means 1998). These estimates were used as a basis for
comparing relative costs and evaluating technologies.

6.1 Alternative 1: No Action

The no-action alternative was evaluated to provide a baseline to
which other alternatives can be compared, as required by the NCP.
Under this alternative, contaminated soils would be left in their
current condition, and no further maintenance of the limestone
cover would be performed.

Effectiveness. While the existing limestone cover provides a
protective barrier, without further maintenance, the barrier will
deteriorate, and contaminants will be exposed for human contact
and further migration. Therefore, protection of human health and
the environment would not be provided by this alternative. Levels
of contaminants and existing and future risk to human health and
the environment would remain unchanged. Because media con-
taining COPCs that exceed the target risk levels would be left on
site without any PRSCs to maintain the barrier, the RAOs estab-
lished for the Riverdale site would not be achieved. Additionally,
deed restrictions to prevent residential use of the site would not be
implemented, the on-site wetlands and off-site areas would not be
investigated and remediated (if necessary), and stormwater would
continue to come into contact with stored chemical containers and
continue to run off into the wetlands. The no-action alternative
would offer no long-term effectiveness or permanence. Finally,
this alternative would provide no reduction in the toxicity, mobil-
ity, or volume of contaminants.

Implementability. This alternative is readily implementable
because there are no technologies that would have to be imple-
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mented; administrative coordination would not be required; and
there would be no labor, equipment, material, or laboratory ser-
vices to be obtained.

Cost. There would be no costs associated with this alternative.

6.2 Alternative 2: Maintain Limestone Cover

and implement Institutional Controls
Under this alternative, the current limestone cover would be main-
tained and institutional controls would be implemented. As stated
in Section 5.2, deed restrictions would be implemented to prevent
future residential use of the site, an ecological site investigation
would be performed, and a new bermed storage pad for raw chemi-
cal storage would be constructed as part of this alternative.

Effectiveness. The barrier included in this alternative would limit
the potential for human exposure to contaminated soils and would
be somewhat protective of human health and the environment. The
limestone cover creates a limited physical barrier between potential
receptors (i.e., the industrial worker) and the contaminated soil.
However, the limestone barrier would not protect construction or
utility workers engaged in intrusive activities (i.e., excavation) into
the contaminated soil. Institutional controls, in addition to updat-
ing the site’s hazard communication plan to identify the hazards of
intrusive activities, as well as work rules that require that such
activities only be performed under Hazardous Waste Operations
and Emergency Response (HAZWOPER) procedures, and deed
restrictions notifying potential buyers of the presence of subsurface
soil contamination, can reduce the potential for exposure to soil
contaminants. These measures may reduce exposure *~ soil con-
taminants in the short term; however, over time, plant personnel
will change, administrative records may not be updated appropri-
ately, and off-hour emergency situations requiring buried utilities
repair will occur. All of these factors increase the potential that
intrusive work at the Riverdale site may be performed by workers
who are not properly trained and/or notified of the potential haz-
ardous subsurface environment. Therefore, the effectiveness of
institutional controls to be protective of human health is limited.

While creating a barrier, the limestone does allow stormwater to
infiltrate into the subsurface soils, enabling contaminants to be-
come mobile and to migrate horizontally and vertically, and poten-
tially off site.
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Under this alternative, COPC-contaminated soil exceeding the total
cancer risk level of 1x10* and an HI of 1 would be left in place.
As presented in Section 4, RCRA cap requirements are relevant
and appropriate for the Riverdale site. Additionally, the presence
of listed and/or characteristic hazardous waste at the site is likely,
and has not been disproved. Therefore, a RCRA cap would be
required. For this alternative, only 1 foot of crushed limestone
would be maintained, so the ARAR associated with capping would
not be met.

In order to maintain the thickness of the limestone cover, addi-
tional loads of limestone would have to be brought onto the site
routinely. However, because contaminated soils would be left in
place, there would be little long-term effectiveness and permanence
achieved with this alternative. The limestone does reduce surface
water infiltration into the contaminated soil, and thus there is some
reduction in mobility; however, there is no reduction of toxicity or
volume.

Because the current IRM would become the final action under this
alternative, there would be no additional exposure to soil contami-
nation, as long as current site activities remained constant. There-
fore, this alternative would be effective in the short term.

Implementability. The limestone barrier has been implemented as
an interim measure, with limestone being provided by a local
quarry. Therefore, the alternative is technically feasible and ser-
vices and materials are readily available. Implementation of deed
restrictions and institutional controls is relatively straightforward.
However, because the limestone barrier used in conjunction with
institutional controls would not reduce potential exposure suffi-
ciently, this alternative would not be administratively feasible.

Cost. There is no capital cost associated with Alternative 2. The
annual PRSC cost is estimated to be $37,000, and the total present
worth cost for this alternative is estimated to be $570,000, based on
a 5% discount rate over 30 years. The details of this cost estimate
are presented in Table 6-1. Additional information concerning the
derived costs and basis for the estimated costs is provided in
Appendix F. As stated in Section 5, the costs associated with
implementing institutional controls (i.e., deed restrictions), sam-
pling and analysis of off-site ecological habitats, and the construc-
tion of a raw materials storage area are not included in these costs.
A total capital cost, including these common components, is pro-
vided in Section 8.
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6. Detailed Analysis of Alternatives

6.3 Alternative 3: Install Sitewide Enhanced
Asphalt Cap

This alternative would involve grading and compacting the existing
limestone cover, placing a 4-inch enhanced asphalt cap over the
entire site, institutional controls, and PRSC measures. Riverdale
personnel are designing an expanded sewer system to collect
stormwater runoff. As stated in Section 5, the expanded on-site
stormwater collection system would be a critical component of this
alternative. Since Riverdale personnel are currently designing an
upgrade of the existing stormwater collection system, it has been
assumed that the upgrade can be engineered to be compatible with
the cap proposed by this alternative. As stated in Section 5.2, deed
restrictions would be implemented to prevent residential use of the
site, an ecological site investigation would be performed, and a
new bermed storage pad for raw chemical storage would be con-
structed as part of this alternative.

Effectiveness. The enhanced asphalt cap included in this alterna-
tive would limit the potential for human exposure to contaminated
soil. The cap would create a physical barrier between potential
receptors and the contaminated soil. It would be protective for
general site workers and would reduce or eliminate further contam-
inant migration to ecologically sensitive areas on and adjacent to
the site, but it would not be protective for construction/utility
workers engaged in invasive activities. Deed restfictions notifying
potential buyers of the presence of subsurface soil contamination
provide limited protectiveness of human health and the environ-
ment. As discussed in Section 6.2, institutional controls could be
difficult to maintain over long periods of time. By leaving contam-
nated soils that exceed a total cancer risk of 1x10* and an HI of 1
in place, there will always be the potential for construction worker
exposure to soils exceeding the target risk levels. Therefore there
would be limited effectiveness associated with protection of human
health.

The COPC-contaminated soil exceeding a target risk of 1x10
and/or an HI equal to 1 would be left in place. Because the en-
hanced asphalt cap could meet the performance requirements of a
RCRA cap, the RCRA ARAR associated with capping would be
met. The cap will be placed over the entire site. Therefore, TACO
requirements associated with institutional controls would be met.
Additionally, the limestone cover would provide an effective
barrier preventing worker exposure to COPC-contaminated soil
during installation of the cap. Finally, all capping work could be
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6. Detailed Analysis of Alternatives

conducted in a manner that would comply with dust control and
stormwater ARARs.

With regular maintenance, caps are considered effective for more
than 30 years, thereby providing long-term effectiveness and
permanence for the remaining on-site contamination. Although the
cap would reduce exposure risks to site visitors and workers and
would limit contaminant migration, soil contamination would
remain on site.

Use of an enhanced asphalt can achieve a permeability of 1 x 10°
cn/sec, which is less than traditional asphalt and crushed lime-
stone. By achieving a RCRA standard of impermeability for a cap,
the amount of stormwater infiltrating the subsurface soils will be
reduced to a greater extent than would typically be achieved by
standard asphalt and/or earthen materials. While capping does not
reduce the toxicity or volume of on-site soil contamination, the
enhanced asphalt will.

Because the limestone cover would be part of this alternative (i.e.,
it would provide the subbase for the asphalt cap), there would be
limited potential for exposure to COPC contaminated soil during
cap construction. By using dust suppression measures, short-term
effectiveness could be obtained.

Implementability. The technology required to install an asphalt
cap is reliable, and QC checks can be implemented readily to
ensure that design specifications are met. Asphalt paving is an
established procedure. Monitoring the effectiveness of the cap
would be based on periodic visual inspections, so long-term PRSC
for the cap would be a component of this alternative. Repair of the
cap would be performed as necessary. A significant increase in
truck traffic during cap construction has potential to cause traffic
accidents, add to noise problems, and create dust. A traffic control
plan would need to be developed to manage the flow of traffic.
Additionally, standard construction permits and stormwater man-
agement plan approvals are routinely obtained as part of ordinary
construction operations. Therefore, this alternative would be
administratively feasible.

Cost. The total capital cost for Alternative 3 is estimated to be
$953,000, and the annual PRSC cost is estimated to $24,000. The

_. total present worth cost for this alternative is estimated to be

$1,320,000, based on a 5% discount rate over 30 years. The details
of this cost estimate are presented in Table 6-2. Additional infor-
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mation concerning the derived costs and basis for the estimated
cost is provided in Appendix F. As stated in Section 5, the costs
associated with instituting deed restrictions, sampling and analysis
of on- and off-site ecological habitats, and construction of a new
raw materials storage area are not included in these costs. A total
capital cost, including these common components, is provided in
Section 8.

6.4 Alternative 4: Localized Hot Spot Removal
and Install an Enhanced Asphalt Cap

Under this alternative, surface and subsurface soils that exceed a
total cancer risk of 1x10™ and/or have an HI greater than 1 as
determined for the construction worker scenario would be exca-
vated and incinerated at an off-site TSD facility. Once the soil
removal phase was completed, the excavations would be back-
filled, and a protective enhanced asphalt cap would be placed over
the entire site. As with Alternative 3, installation of an upgraded
on-site stormwater collection system would be a critical compo-
nent. Since Riverdale personnel are currently designing an upgrade
of the existing stormwater collection system, it has been assumed
that the upgrade can be engineered to be compatible with the cap
proposed by this alternative. As stated in Section 5.2, deed restric-
tions would be implemented to prevent residential use of the site,
an ecological site investigation would be performed, and a new
bermed storage pad for raw chemical storage would be constructed
as part of this alternative.

Effectiveness. This alternative would protect human health and
the environment by removing surface and subsurface soils that
exceed a total ca-cer risk of 1x10™ or an HI of 1 fo- the construc-
tion worker scenario. Furthermore, the enhanced asphalt cap
would create a physical barrier between potential receptors and the
contaminated soil that is left in place, which, for the industrial
worker, would still exceed a total cancer risk level of 1x10* at
several locations on site. Industrial workers are not assumed to

~ engage in intrusive activities, therefore, the placement of the cap

would. be protectlve of human health and the environment.
Because the enhanced asphalt cap could meet the performance
requirements of a RCRA cap, this ARAR would be met. While
TACO Tier 1 cleanup objectives would not be met, TACO does
allow for the use of institutional controls (i.e., capping). Because
the proposed enhanced asphalt cap would cover the entire site, this
TBC also would be met.
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Additionally, all asphait cap work could be conducted in a manner
that would comply with dust control and stormwater ARARs.
Because soil exceeding a 10 risk or an HI greater than 1 for the
construction worker scenario would be excavated and transported
to an off-site incinerator, reduction in the toxicity, mobility, and
volume would be achieved.

During excavation activities, on-site removal workers and nearby
residents could be exposed to contaminants through direct contact
with contaminated materials or inhalation of generated dust. Such
exposure could be minimized through the use of protective cloth-
ing and equipment, as well as dust suppression measures. During
excavation operations, there would be increased potential for
erosion of contaminated soils and transport of these materials off
site. To prevent this from occurring and to provide short-term
effectiveness, stormwater management and dust suppression con-
trols would be implemented.

Implementability. Alternative 4 would be technically feasible,
with equipment, labor, and disposal facilities readily available. Fill
material could be obtained from a local borrow source, and an
asphalt plant is located in nearby Whiting, Indiana. The binding
agent, which is the critical component of the enhanced asphalt
system, is readily available and has been supplied to the Chicago
area. As stated in Section 5, an enhanced asphalt cap has been
installed at a site located in Elgin, Illinois. Additionally, paving of
large surface areas is an established construction component.
Dedicated equipment and skilled laborers are readily available.
Finally, routine PRSC measures would include maintenance of the
enhanced asphalt. Based on vendor contacts, the practice of main-
taining asphalt is established as well. The enhanced asphalt is also
more durable and has better wear resistance than does conventional
asphalt. Therefore, less maintenance is required. Based on the
availability of products, equipment, experienced laborers, and the
need for fewer PRSC measures, an enhanced asphalt cap is
implementable.

An increase in truck traffic through Chicago Heights would occur
during implementation of this alternative as a result of hauling soil
waste from the site to the incinerator and hauling fill and asphalt to
the site. The additional traffic could result in increased accidents,
add to noise problems, and create dust. Also, transportation of
hazardous waste over public roads would be a concern because of
the risk of accidents with potential for spills and leaks of waste.
Therefore, a control plan would have to be developed to manage
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the flow of traffic as well as a response plan to address an acciden-
tal release. Standard construction permits and approvals for storm-
water management would be required. While these permits are
readily available, special manifesting would be required to ship
hazardous waste to Canada. In order to manifest the waste ship- -
ments to Canada, the United States and Canadian governments
must grant approval. U.S. EPA already has shipped dioxin-con-
taminated soil to Canada as part of the removal action undertaken
at the Saunders Supply Company site located in Chuckatuck,
Virginia. Because precedents exist, shipping a hazardous waste to
Canada would be administratively feasible.

Cost.. The total capital cost for Alternative 4 is estimated to be

_;;3;4,630,00'0, and the annual PRSC cost is estimated to be $24,000.
The total piesent worth cost for this alternative is estimated to be
e $5,000,000, based on an 5% discount rate over 30 years. The

details of this cost estimate are presented in Table 6-3. Additional
information concerning the derived costs and basis for the esti-
mated cost is provided in Appendix F. As stated in Section S, the
costs associated with instituting deed restrictions, sampling and
analysis of on- and off-site ecological habitats, and the construction
of a new raw materials storage area are not included in these costs.
A total capital cost, including these common components is pro-
vided in Section 8. -

6.5 Alternative 5: Excavation and Off-Slte

Incineration - St wedb
For this alternative, surface soil and subsurfaee soil that exceed a
risk of 1x10* and/or an HI of 1 would be excavated and inciner-
ated at a TSD facility in Canada. Because contaminated soil
beneath site structures would be Teft in place, there is potential for - -
soils that do not meet the established target risks to be left on site.
Therefore, deed restrictions preventing future residential land use
would be required. As with all of the action alternatives, an eco-
logical site investigation and construction of a new chemical
storage area also would be required. - -

For all open areas of the site, soils and the existing limestone cap
would be excavated to 3.5 feet BGS. It is anticipated that most of
the 1-foot-thick limestone cap would not be classified as a hazard-
ous waste. Therefore, it is assumed that soil, mainly from the 1- to
3.5-foot-BGS interval, would be shipped off site for incineration.
Confirmation soil sampling and analysis would be performed
before backfilling operations to ensure compliance with the estab-
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lished cleanup criteria. Once backfilling operations are complete,
the site would be regraded.

Effectiveness. This alternative would protect human health and
the environment by removing all contaminated surface and
subsurface soil exceeding a risk of 1x10* and/or having an HI
greater than 1 for industnal workers.

There is the potential for contaminated soil exceeding a total
cancer risk of 10 to be present beneath current site structures. The
existing building foundations and an HDPE liner placed between
potentially contaminated soil and clean backfill could limit poten-
tial exposure.

During soil excavation, hauling, and backfilling operations, on-site
removal workers and nearby residents could be exposed to contam-
inants through direct contact with waste materials or inhalation of
generated dust. Such exposure could be minimized by the use of
protective clothing and equipment and dust suppression measures.
Transportation of hazardous waste over public roads would be a
concern because of the risk of accidents with potential for spills
and leaks of waste. Therefore, a control plan would have to be
developed to manage response measures to address accidental
releases.

Implementability. Alternative 5 would be technically feasible,
with equipment, labor, and disposal facilities available. Fill
material could be obtained from a local borrow source. An in-
crease in truck traffic through Chicago Heights would occur during
implementation of this alternative as a result of hauling waste from
the site to the incinerator and hauling fill and asphalt to the site.
The additional traffic could result in increased accidents, add to
noise problems, and create dust. A traffic control plan would have
to be developed to manage the flow of traffic. Standard construc-
tion permits and approvals for stormwater management would be
required. As with Alternative 4, special consideration would be
given to shipping a listed hazardous waste to Canada. As previ-
ously stated, U.S. EPA already has set precedents by shipping a
listed hazardous waste to Canada. Therefore, this alternative
would be administratively feasible.

Cost. The total capital cost for Alternative 5 is estimated to be
$7,260,000, and there is no annual PRSC cost associated with this
alternative. Therefore, the total present worth cost for this alterna-
tive 1s estimated to be $7,260,000. The details of this cost estimate
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are presented in Table 6-4. Additional information concerning the
derived costs and basis for the estimated cost is provided in Appen-
dix F. As stated in Section $, the costs associated with instituting
deed restrictions, sampling and analysis of on- and off-site ecologi-
cal habitats, and the construction of a new raw materials storage
area are not included in these costs. A total capital cost, including
these common components, is provided in Section 8.
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Table 6-1

REMOVAL ACTION COST ANALYSIS - ALTERNATIVE 2
MAINTAIN LIMESTONE COVER AND INSTITUTIONAL CONTROLS
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS

Location
Item Description - Quantity Unit Cost/Unit Adjustment Cost
cubic yards $19,250
early Summary Report/Cover Inspection 1 lump sum $4,573 1.083 $4,953
. ubtotal Direct PRSC Costs (Rounded to Nearest §1,000) $24,000
I Overhead and Profit (25%) $6,000
|Administration (5%) $1,200
Jlinsurance, Taxes, Licenses (2.5%) $600
WSubtotal Indirect PRSC Costs $7,800
{lsubtotal Direct and Indirect PRSC Costs (Rounded 1o Nearest §1,000) $32,000
"Contingcncy Allowance (15%) $4,800
[[Total Annual PRSC Cost (Rounded to the nearest $1,000) $37,000
rE—L R ) N T i AT e g A T S R «
0-Year.Cost Projéction (Assumed discouns riite per year: 5%) . -
IT otal Capital Costs $0
lPresent Worth of 30 years PRSC (Rounded to Nearest $1,000) $569,000
Total Alternative Cost (Rounded to Nearest $10,000) $570,000

Key:

PRSC = Post-removal site control
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Table 6-2

REMOVAL ACTION COST ANALYSIS - ALTERNATIVE 3
INSTALL SITEWIDE ENHANCED ASPHALT CAP
ENGINEERING EVALUATION/COST ANALYSIS

RIVERDALE CHEMICAL COMPANY

CHICAGO HEIGHTS, ILLINOIS
Location
Quantity |  Unit Cost/Unit | Adjustment Cost
AT AR ] TP&%. L T "
1 mooth $1,502 1083 $1,627
Rricalth and Safety 1 month $12,887 1.000 512,887
[Mobitization aod Demobitization of Site Equipment 1 lump sum | 53368 1.083 53,648
ir Monitoring 1 moth 54,176 1.083 453
[Add Limestone to establish final Grade (Includes Transportation) 7000 | cubic yard $10 1.000 $71.925
JFine Grade (Large Area) 21,000 | squweyard | 5049 1.083 $11,144
Jasphak Cap 21000 | squueyard |  $7.04 1.000 $147.840
Binder 21,000 | squarcyard | 51280 1.000 $268,800
Jsubtotal Direct Capital Coss $522,3%
Joverhesd and Profit (25%) $130,599
Toeal Dlnﬂ Capiml Costs (Rounded L) Narm 81 000) $653,000
i S T R ne -
$45,710
Eepl Fees and License/Permit Costs (5%) $32,650
Oversight (15%) $97.950
otal Indirect Caplial Costs (Rounded to Nearest $1,000) $176.000
| Capital Costs $829.000
tingency Allowance (15%) $124,350
otal Caple Couts (Rounded to Nearest 51,000 $953,000
RRFET AT R VAR '
JAsphalt Cover Mnimnme (2.5% susface srea nends yearty mainsenance) 525 squace yard 38 1.083 34,554
Binder . 525 square yard $13 1.000 $6,720
Frearty Summary Report/Cover Inspection 1 lumpsum |  $4,573 1.000 $4,573
otal Direct PRSC Cam (Rounded o Nearest $1, 000) $16,000
’gﬁﬂi““ *ﬁi".‘é-x s T M&W‘ BRI L Y TSR
pead $4,000
JAdministration (%) $800
ﬁmnm. Taxes, Licenses (2.5%) $400
Ysubrotal indirect PRSC Coats $5,200
Ysubrotal Direct and Indirect PRSC Costs (Rounded to Nearest $1,000) $21,000
Kcoutingency Aliowance (15%) $3,150
[Total Aunual PRSC Cost (Rounded to the searest $1,000) 524,000
R
Krocal Capital Costs $953,000
EPresent Worth of 30 years PRSC (Rounded to Nearest $1,000) $369,000
Tota) Alternstive Cost (Rounded to Nearest $10,000) $1,320,000

Key:
PRSC = Post-removal site coatrol.
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Table 6-3
REMOVAL ACTION COST ANALYSIS - ALTERNATIVE 4
ENGINEERING EVALUATION/COST ANALYSIS

RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS

LOCALIZED HOT SPOT REMOVAL AND INSTALL AN ENHANCED ASPHALT CAP

Location
Atljutntlt Cost
@ Overhead and Ovungm $4,880
Rticalth and Satery 512,887 1 083 527513
fMobitization and Demobilization of Site Equip lumpsum |  $3,368 108) $3.648
flair Monitoring month $4,176 1.083 $9.045
HDeconcamination Pad lumpsum | 36,964 1.083 $7.542
[Remove and Repiace Rail Spur linear foot | $2638 1,083 35,714
JRemoval of Limestone Cover 2041 | cubicywd | 5082 1083 $1.812
Ie Contaminated Soil (A direct load into trucks) 5100 | cubicyad | 5150 1083 38,285
§soit Disposal cummon 35 each $960 1.000 $33,600
Jrransportation and ion of Contaminated Soils 5100 | cubic yad $361 1.000 $1,841,100
[IContismacion Sampling 40 each $1177 1.000 $47,080
[so-mil HDPE Liner 2000 | squarcfeet |  S1.16 1.083 $2.513
[Borrow (buy and losd w pit, haul 2 miles) 5100 | cubicyard | 8773 1.083 $42,695
ion 7141 | cubicyard [ $0.67 1.083 $5,181
Jadd Li 10 establish final Grade (Includes Transportation) 7,000 | cubic yard $10 1.000 $68,835
JFinc Grade (Large Arca) 21,000 |squarcyard| 3049 1.083 $11,144
[Aswhh&p 21,000 | square yard $7.04 1.000 $147,840
Binder 21,000 | squaeyard| 31280 1,000 3268,800
Esubrotal Direct Capital Costs $2.537,627
$634,407
$3,172,000
PR IDS L e <
$222,040
|[L=p| Fees and License/Permit Costs (5%) $1358,600
[Construction Oversight (15%) $475,600
Y7otat indirect Capisal Costs (Rownded 10 Nearest 31,000) $856,000
Jsubtotal Capital Costs $4.028,000
JContingency Allowance (15%) $604,200
[Totai Clplul Coﬂ! (Ru-d«l to Nunn $1,000) $4,632,000
: PR ; AR 4@&&”!» "W‘}” .\ v h»'-,’ﬁ",-‘)‘ R T ERE T [ . B
Asphah Cover Maintenance (assumes 2.5% surface srea needs yearly maintenance) 525 square yard 18 1.083 $4,554
MatCon Binder 525 square yard $i3 1.000 36,720
m-ﬂy S y ReporvCover Inspecti 1 ump sum $4,573 1.000 $4,573
ol Direct PRSC Costs (Rounded to Nearest 1,000) $16,000
d0verhead and Profit (25%) $4,000
[Administration (s%) 5300
Ilnamoe. Taxes, Licenses (2.5%) $400
[Subrotal Indirect PRSC Costs $5,200
[Subrotal Direct and Indirect PRSC Costs (Rounded 1o Neares: $1,000) $21,000
Contingency Allowance (15%) $3,150
[Total Annual PRSC Cost (Rounded to the nearest $1,000) $14,000
: iod (Ainnod dliconnt Tale pot posr 3% 157 Tt R BT 8
[rotal Capitat Cosss $4,632,000
[[Present Worth of 30 years PRSC (Rounded 1o Nearest $1,000) $369,000
bﬂl Alternative Cost (Rounded to Nearest $10,000) $5,000,000

Key:
HDPE =High-density polyethylene
PRSC = Post-removal site control
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Table 6-4

REMOVAL ACTION COST ANALYSIS - ALTERNATIVE §
EXCAVATION AND OFF-SITE INCINERATION
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS

Location
Jltem Descripﬁon Quantity Unit Cost/Unit Ad) ustment Cost
[pirect CapisaF '“eﬁﬁ"ﬁumxl i D el
(IField Overhead and Oversight 4 month $1,502 1.083 56,507
[IHealth and Safety 3 month | $12,887 1.083 $41,870
[Mobilization and Demobilization of Site Equipment { umpsum |  $3,368 1.083 $3,648
Air Monitoring 3 month $4,176 1.085 $13,568
[[Decontamination Pad 1 lump sum $6,964 1.083 $7,542
[Remove and Replace Rail Spur 325 | linearfoot |  $26.38 1.083 $9.285
Iﬁmoval of Limestone Cover 4,360 cubic yard $0.82 1.083 $3,872
[[Excavate Contaminated Soil (Assume direct load into trucks) 10900 | cubicyard [  sis0 1.083 $17,707
il Disposal Characterization 28 each $800 1.000 $22,400
ransportation and Incineration of Contaminated Soils 10,900 cubic yard $361 1.000 $3,934,900
ficonfirmation Sampling 62 each $1,177 1.000 $72,974
40-mil HDPE Liner 3320 | squarefeet [ S1.16 1.083 54,171
i rmow (buy and load at pit, haul 2 miles) 10,900 cubic yard $7.73 1.083 $91,250
flcompaction 10900 | cubicyard |  $50.67 1.083 $7,909
[[Fine Grade (Large Area) 13,018 | squareyard |  $0.49 1.083 $6,908
[Isubtotal Direct Capital Costs $4,244,511
lloverhead and Profit (25%) $1,061,128
Toml Dxrecl Capual Cosu (Rounded to Nearest $1 000) $5,306,000
[Engineering and Dﬁlgn (3%) $159,180
{[Legal Fees, Implement Institutional Controls, License/Permit Costs (5%’ $50,000
IConstruction Oversight (15%) $795,900
Total indirect Capital Costs (Rounded to Nearest $1,000) $1,005,000
Subtotal Capital Costs $6,311,000
IContingency Allowance (15%) $946,650
otal Alternative Cost (Rounded to Nearest $10,000) $7,260,000

Key:

HDPE = High-density polyethylene.
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Comparative Analysis of
Alternatives

In this section, a comparative analysis is presented to evaluate the
relative performance of each of the five removal action alternatives
in relation to U.S. EPA’s three broad criteria of effectiveness,
implementability, and cost. The purpose of the comparative analy-
sis is to identify the advantages and disadvantages of each alterna-
tive relative to the others so that key trade-offs that may affect the
selection of a removal action alternative can be identified.

As discussed with U.S. EPA’s Remedial Project Manager (RPM),
the alternatives under consideration for the Riverdale site are as
follows:

@ Alternative 1: No Action;

®  Alternative 2: Maintain Limestone Cover and Implement
Institutional Controls;

®m  Alternative 3: Install Sitewide Enhanced Asphait Cap;

®  Alternative 4: Localized Hot Spot Removal and Install An
Enhanced Asphalt Cap; and

& Alternative 5: Excavation and Off-Site Incineration.

In order to properly evaluate the removal alternatives against one

| another, it is assumed that for Alternatives 3 and 4, Riverdale

would upgrade its stormwater collection system, and that the
upgrade would be compatible with their proposed caps. Addition-
ally, it is assumed that the common action item components (i.e.,
ecological sampling and analysis and construction of a new protec-
tive raw chemical storage area) would be implemented.

In Section 6, the individual removal action alternatives are evalu-

ated independently against the three broad criteria of effectiveness,
implementability, and cost. Additionally, the advantages and
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disadvantages of the individual removal alternatives are identified.
This evaluation provides the basis for the comparative analysis of
the removal action alternatives presented below.

7.1 Effectiveness Evaluation

Except for Alternative 1, all alternatives would provide some level
of protection for human heaith and the environment. Alternative 4_
would be the most protective because all soil exceeding a total
cancer risk of 1x10* or having an HI greater than T forthe-con-..
struction worker exposure scenario would be removed from the

“site, and all remaining soil Would-be contained-with.an enhanced

barfier. While Alternative S removes a greatér amount of contami-

“nated soil from the site, soil exceeding a total cancer risk of 1x10°

would remain on site without being capped. Alternatives 3 and 4
would provide a similar level of protection in that they would
involve containment of the contaminated media. However, Alter-
native 4 would be more protective for construction workers by
excavating and removing the site soils exceeding a cancer risk of
1x10* or an HI of 1. Therefore, Alternative 4 would provide a
greater level of protection. Finally, Alternative 2 would provide
the lowest level of protection among the action alternatives, be-
cause no modification to the existing limestone cover would be
made.

Regardless of the alternative selected, some volume of soil exceed-
ing the established PRGs for the site would remain in place.
Alternative 5 leaves the least amount of contaminated soil on site.
Of the action alternatives that involve containment (Alternatives 2,
3, and 4), Alternatives 3 and 4 would meet the ARARSs associated
with RCRA capping. Because Alternative 2 would use only ! foot
of earthen material (i.e., limestone) this alternative would not meet
these ARARs. Except for the no-action alternative and Alternative
2, all of the alternatives could be implemented in a manner that
would comply with RCRA hazardous waste shipping, dust control,
and stormwater management ARARs.

Alternative 1 would offer no long-term effectiveness or perma-
nence. While Alternative 5 removes the most contaminated soil
from the site, Alternative 4 would be the most effective in reducing
long-term human exposure to contaminants for the Riverdale site
by removing the highest-risk soil from the site and capping the
remaining soil contamination. While Alternatives 3 and 4 would
provide a suitable cap to prevent exposure to soils exceeding the
target risk levels, Alternative 4 would provide better long-term
effectiveness by removing soils that a construction worker could be
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7. Comparative Analysis of Alternatives

exposed to, that have a cancer risk exceeding 1x10™ or an HI
greater than 1. Alternative 2 would provide the least long-term
effective remedy among the four action alternatives.

While Alternatives 4 and 5 would reduce toxicity, mobility, and
volume, Alternative 5 would provide for greater reduction in
toxicity and volume because more contaminated soil would be
removed and incinerated. Alternative 4 does provide for a greater
reduction in mobility than does Alternative 5, because an enhanced
asphalt cap will be used to reduce stormwater infiltration in areas,
which still have soil contamination above a total cancer risk of 1 x
10°. Although reduction of toxicity, mobility, and/or volume
would not be achieved through treatment in any of the remaining
alternatives, except for the no-action alternative, the remaining
alternatives would provide some level of reduction in mobility of
on-site contamination. Alternative 3 would provide greater reduc-
tion in mobility than Alternative 2, because the enhanced asphalt
cap would be less permeable than the limestone cover presented in
Alternative 2. Additionally, because the limestone cover would be
more permeable than the underlying soils, there would be potential
for stormwater infiltration to come into contact with the contami-
nated soil, increasing contaminant mobility.

In terms of short-term effectiveness, Alternative 1 (no-action)
would pose no short-term threat to workers or nearby residents;
however, this alternative would not be protective of human health
and the environment. The potential impacts from increased truck
traffic and soil removal and placement operations inherent in the
implementation of the remaining alternatives would pose some
short-term thre ts. Because Alternatives 4 and 5 would involve
excavation, removal, and hauling of contaminated site soil, these
alternatives would pose a potentially greater short-term risk to
workers and nearby residents than Alternatives 2 and 3, which
would involve placement of clean materials on the surface of an
established barrier. Because Alternative 5 would remove more
soil, it would pose a greater short-term risk than Alternative 4.
While Alternatives 2 and 3 would involve working with a barrier to
soil contamination already in place, Alternative 3 would pose more
of a short-term risk because asphalt would be trucked to the site,
whereas Alternative 2 would bring only limestone.

Appropriate dust control measures, which would minimize dust

generated during the implementation of these alternatives, and
traffic control measures could be implemented readily.
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Except for the no-action alternative, the time required to imple-
ment any removal action alternative would range from one month
to 3 months. Alternative 2 would require the least time (approxi-
mately one month) and Alternative 5 would require the most time
(approximately 3 months). The remaining alternatives would fall
within this range. In addition to the time required to implement the
removal action alternative, Alternatives 2, 3, 4, and 5 would incor-
porate PRSC measures. However, only Alternatives 2, 3, and 4
would involve PRSC measures associated with maintaining a cap.
Because only maintaining deed restrictions is proposed, Alternative
5 would require the least amount of PRSC. For the purposes of
this EE/CA, it is assumed that PRSC measures for Alternatives 2,
3, and 4 would be conducted regularly for approximately 30 years.

7.2 Implementability Evaluation

Because there would be no action associated with it, Alternative 1
would be the easiest alternative to implement. All remaining
alternatives would utilize mature, proven technologies. For alter-
natives that would involve off-site incineration, a site located in
Canada (Bennett Environmental, Inc. [Griffiths 1999]) has indi-
cated that it has the permits and sufficient space and capacity to
receive and incinerate site soils containing contamination above the
established RBCs. Common materials, labor, and equipment
should be readily available for the implementation of excavation
and/or capping activities.

Except for Alternative 1, Alternative 2 would be the most readily
implementable alternative. Alternative 2, which is the current
IRM, would be maintained at its current level. Alternative 5,
which would involve extensive excavation and incineration of
contaminated soils, would be the most difficult to implement.
While Alternatives 3 and 4 are similar, Alternative 3 would be
more readily implementable, because soil excavation would not be
included.

Administratively, Alternative 3 would be implemented more easily
than the other alternatives. Because Alternatives 4 and 5 would
involve transporting a listed hazardous waste to Canada, special
permitting, which has been obtained, would be required. Alterna-
tive 2 would not be administratively feasible, because potentially
hazardous waste would remain on site.

7.3 Cost Evaluation

Cost estimates were presented based on current market prices as
quoted by applicable vendors, and on price ranges quoted in recent
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literature. All costs were rounded to the nearest $10,000. The
estimated costs including, capital and PRSC, if applicable, to

- : implement the various alternatives at the Riverdale site are esti-
mated as follows:

B Alternative 1: $0,

m  Alternative 2: $570,000,

®  Alternative 3: $1,320,000,

®  Alternative 4: $5,000,000, and
®  Alternative 5: $7,260,000.

Excluding Alternative 1, the low-end cost would be for maintain-
ing the current limestone cover. The high-end cost would be for
the sitewide removal and off-site incineration. The mid-range
costs would be for Alternatives 3 and 4, which would involve
placement of an enhanced asphalt cap. The mid-range costs for
Alternative 4 would be more because of the excavation and off-site
incineration component.

The estimated extent of soil contamination and corresponding
volume calculations were based on the findings of the RI. Confir-
mation sampling would be conducted as part of alternatives requir-
ing excavation activities to confirm that target risk levels are met.
However, the sampling may indicate that additional areas not
identified by the RI would have to be excavated and disposed of in
order to meet the cleanup criteria, thereby resulting in an increase
in the estimated costs for these alternatives.

05:607KJ0S05059G | 101REXX_CHI0602
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Proposed Sitewide Removal

' Action Alternative

Based on the alternative evaluation in Section 7, a removal action
alternative is proposed in this section. In order to address soil
contamination and to be protective of human health and the envi-
ronment in a cost-effective manner, Alternative 4 (Localized Hot
Spot Removal and Install an Enhanced Asphalt Cap) is the recom-
mended alternative. While not removing as much of the soil
contamination as proposed in Alternative 5, Alternative 4 would
remove the areas of highest risks to current and future construction
workers and would provide a sitewide protective barrier for the
industrial worker. Additionally, Alternative 4 would provide a

. better protective barrier from an ecological standpoint than does

the existing limestone cover proposed in Alternative 2.

Also included in the recommended sitewide removal action are the
common action item comporents. Deed restrictions must be
implemented to prevent future residential use of the site. Ecologi-
cal sampling and analysis of the adjacent wetlands and off-site
areas must be performed to ensure that any contamination present
is not adversely affecting valuable ecological resources. Addition-
ally, raw materials stored outside must be placed ir n area that
will prevent spills and/or stormwater contact and runoff from
entering the subsurface and the wetlands located southeast of the
industrial portion of the facility. These three common components
are to be included in the sitewide removal action alternative.

As discussed in Sections S and 6, it is assumed that Riverdale will

~ upgrade its existing stormwater collection system. While it has

been assumed that the sewer system will be upgraded and will be
compatible with the enhanced asphalt cap, if the existing sewer
system is not upgraded, Alternative 4 would have to be modified to
include redesign and construction of a new system. The enhanced
asphalt cap would increase the amount of surface water runoff at
the site because it would be less permeable than the existing lime-
stone cover. If not properly drained, the increase in volume may

! cause operational problems at the facility and potentially increase
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8. Proposed Sitewide Removal Action Alternative

the amount of surface water runoff to the surrounding ecological
habitats. Surface water runoff from any industrial facility has the
potential to adversely affect surrounding habitats, and by increas-
ing the runoff, there is an increase in the potential effects. There-
fore, upgrading the existing stormwater sewers would be a neces-
sary component of the selected sitewide removal action alternative.

Individual cost estimates were prepared for each removal alterna-
tive and common action item components. Utilizing the individual
cost estimates, a cost for implementing a comprehensive sitewide
removal action alternative was prepared. The estimated cost for
the sitewide removal action is $5,235,000. Table 8-1 presents a
breakdown of the associated costs.
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Table 8-1

SITEWIDE REMOVAL ACTION--COST ESTIMATES
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY

CHICAGO HEIGHTS, ILLINOIS

Alternative Present Worth of| Institutional | Ecological| Raw Material] Estimated Total
Number Alternative Name Capital Costs| PRSC Costs Controls Sampling | Storage Area | Present Worth Cost

1 No Action $0 $0 $2,500 $0 $0 $0
Maintain Limestone Cover and

2 $0 $569,000 $2,500 $52,000 $179,000 $803,000
Implement Institutional Controls

3 Install Sitewide Enhanced Asphalt Cap $953,000 $369,000 $2,500 $52,000 $179,000 $1,556,000
Localized Hot Spot R I And

4 ocalized ol Spot Removal A $4,632,000 $369,000 $2,500 | $52,000 | $179,000 $5,235,000
Install an Enhanced Asphalt Cap

5 Excavation and Off-Site Incineration $7,260,000 $0 $2,500 $52,000 $179,000 $7,494,000

Key:

PRSC = Post-removal site control.




AGENCY REVIEW DRAFT

References

Agency for Toxic Substances and Disease Registry (ATSDR),
1998, Toxicological Profile for Chlorinated Dibenzo-p-
dioxins (Update), TP-97/02, United States Department of

05:607KJ0505059G | t01REXX_CHI0602
SEC9.WPD-3/1/00

Health and Human Services, Public Health Service, At-
lanta, Georgia.

, 1994a, Toxicological Profile for 4,4'-DDT, 4,4'-
DDE, 4,4'-DDD, TP-93/05, United States Department of
Health and Human Services, Public Health Service, At-
lanta, Georgia.

, 1994b, Toxicological Profile for Chlordane, TP-89/
06, United States Department of Health and Human Ser-
vices, Public Health Service, Atlanta, Georgia.

, 1993a, Toxicological Profile for Aldrin/Dieldrin, TP-
92/01, United States Department of Health and Human
Services, Public Health Service, Atlanta, Georgia.

, 1993b, Toxicological Profile for Heptachlor/
Heptachlor Epoxide, TP-92/11, United States Department
of Health and Human Services, Public Health Service,
Atlanta, Georgia.

Anderson, J.R., Hardy, E.E., Roach, J.T., and Witmer, R.E., 1976,
A Land Use and Land Cover Classification System for Use
with Remote Sensor Data, Professional Paper 964, United
States Geological Survey, Alexandria, Virginia.

Burt, W.H., and Grossenheider, R.P., 1980, A Field Guide to Mam-
mals, Houghton Mifflin Company, New York.

Calabrese, E.1., E.J. Stanek, C.E. Gilbert, and R.M. Barnes, 1990,

Preliminary Adult Soil Ingestion Estimates; Results of a
Pilot Study, Regul. Toxicol. Pharmacol., 12:88-95.

9-1



i ecology and environment, inc.

AGENCY REVIEW DRAFT

05:607KJ0505059G 1 10IREXX_CHI0602
SEC9.WPD-3/1/00

9. References

Conant, R. and Collins, J.T., 1991, A Field Guide to Reptiles and
Amphibians, Houghton Mifflin Company, New York.

Cowardin, L.W., V. Carter, F. Golet, and E. LaRoe, 1979. Classi-
fication of Wetlands and Deepwater Habitats of the United
States, FWS/OBS-79/31, United States Government Print-
ing Office, Washington, D.C.

Eisler, Ronald, 1986, Dioxin hazards to fish, wildlife, and inverte-
brates: a synoptic view. United States Fish and Wildlife
Service Biological Report 85.

- EXTOXNET, 1996a, Pesticide Information Profiles—Chlordane,

Oregon State University, Internet site: http://ace.orst.cdu/
cgi-bin/mfs/01/pips

, 1996b, Pesticide Information Profiles—Heptachlor,
Oregon State University, Internet site: http://ace.orst.edu/
cgi-bin/mfs/01/pips.

Fehrenbacher, J.B., Walker, G.O., and Washer, H.L., 1967, Soils of
Illinois, University of Illinois College of Agriculture Exper-
iment Station, Bulletin 725.

Illinois Department of Energy and Natural Resources, 1994, Shal-
low Ground-Water Quality and Hydrogeology of the Lake
Calumet Area, Chicago, lllinois, Springfield, Illinois.

Illinois Envi. onmental Protection Agency, 1998, Tiered Approach -
to Corrective Action Objectives, Title 35, Part 742, Illinois
Administrative Code, Illinois Pollution Control Board,
Springfield, Illinois.

International Technology Corp. (IT), April 2, 1997, Remedial
Investigation Report, Riverdale Chemical Company, Chi-
cago Heights, Illinois, Revised.

The Iowa Nature Conservancy, 1999, Prairie Bush Clover, Internet
reference: www.reflectiveimages.com/prairiel.html.

Johnson, W.W., and Finbley, M.T., Handbook of Acute Toxicity of
Chemicals to Fish and Aquatic Invertebrates, Resource
Publication 137, United States Department of the Interior,
Fish and Wildlife Service, Washington, D.C., 1980.6-56.

9-2



~.,

ecology and environment, inc,

AGENCY REVIEW DRAFT

05:607KJ0505059G 1 101REXX_CHI0602
SECY.WPD-3/1/00

9. References

Kricher, J.C., and Morrison, G., 1988, A Field Guide to Eastern
Forests, Houghton Mifflin Company, Boston, Massachu-
setts.

Kusler, J.A., and Platt, R.H., 1988, Common Legal Questions
Pertaining to the Use of Floodplains and Wetlands, Associ-
ation of State Floodplain Managers.

Landview®, Version III, computer software, United States Depart-
ment of Commerce, Economics and Statistics Administra-
tion, Bureau of the Census, for Windows 3.1®, 95, and
Macintosh®.

Magee, D., 1981, Freshwater Wetlands—A Guide to Common

Indicator Plants of the Northeast, The University of Massa-
chusetts Press.

Means, R.S., Company, Inc., 1998, Building Construction Cost
Data, 57" Annual Edition, 1999, R.S. Means Company,
Inc., Kingston, MA.

National Climatic Data Center, 1998, Comparative Climatic Data
for the United States through 1995, Climatological Nor-
mals (Monthly and Annual Summary), National Oceanic
and Atmospheric Administration, Washington, D.C.

National Geographic Society, 1987, Field Guide to the Birds of '
North America, Second Edition, Washington, D.C.

Opresko, D.M., Sample, B.E., and Suter II, G.W., 1995, Toxicolog-
ical Benchmarks for Wildlife: 1995 Revision, Oak Ridge
National Laboratory, Oak Ridge, Tennessee, ES/ER/TM-
86/R2.

RMT, Inc., 1999, Feasibility Study Report prepared for Riverdale
Chemical Company, Chicago Heights, Illinois, Chicago,
Illinois, November 1999,

Tiner, R., 1999, Wetland Indicators—A Guide to Wetland Identifi-
cation, Delineation, Classification, and Mapping, Lewis

Publishers, Boca Raton, Florida.

United States Army Corps of Engineers (USACE), 1987, Corps of
Engineers Wetlands Delineation Manual, Technical Report

9-3



ecology and environment, inc.

AGENCY REVIEW DRAFT

05:607KJ0505059G 1 10JREXX_CHI0602
SEC9.WPD-3/1/00

9. References

Y-87-1, Environmental Laboratory, U.S. Army Corps of
Engineer Waterways Experiment Station, Vicksburg, MS.

United States Department of Agriculture (USDA), 1979, Soil

Survey of DuPage and Part of Cook Counties, lllinais.

United States Department of Housing and Urban Development

(HUD), 1979, Floodway Boundary and Floodway Map,
City of Chicago Heights, Illinois.

United States Environmental Protection Agency (U.S. EPA), 2000,

Integrated Risk Information System (IRIS), Office of Re-
search and Development, National Center for Environmen-

tal Assessment, Washington, D.C.

, 1999a, Risk-Based Concentration Table, EPA Re-
gion 3, Philadelphia, Pennsylvania, April 1999.

, 1998a, Guidelines for Ecological Risk Assessment,
EPA/630/R-95/002F.

, 1998b, Risk Assessment Guidance for Superfund,
Volume I: Human Health Evaluation Manual (Part D,
Standardized Planning, Reporting, and Review of Super-
fund Risk Asscssments), Office of Emergency and Remedial
Response, Washington, D.C.

, 1997a, Exposure Factors Handbook, Volume I,
General Factors, EPA/600/P-95/002Fa, Office of Research
and Development, Washington, D.C.

, 1997b, Exposure Factors Handbook, Volume 111,
Activity Factors, EPA/600/P-95/002Fc, Office of Research
and Development, Washington, D.C.

, 1997c, Health Effects Assessment Summary Tables
(HEAST), EPA/540/R-97-036, Office of Research and
Development/Office of Emergency and Remedial
Response, Washington, D.C.

, 1996a, Ecological Risk Assessment Guidance for
Superfund: Process for Designing and Conducting Ecologi-
cal Risk Assessments, Interim Final, EPA 540-R-97-006,
Office of Solid Waste and Emergency Response, 9285.7-
25, PB97-963211, June 1997.

9-4



4
ecology and environment, inc.

AGENCY REVIEW DRAFT

05:607KID505059G1 10JREXX_CHI0602
SEC9.WPD-¥/1/00

9. References

, 1996b, Proposed Guidelines for Carcinogenic Risk
Assessment, EPA/600/P-92/003C, Office of Research and
Development, Washington, D.C.

, 1993a, Guidance on Conducting Non-Time-Critical
Removal Actions Under CERCLA, EPA/540-R-93-057,
Office of Solid Waste and Emergency Response, Washing-
ton, D.C.

, 1992a, Framework for Ecological Risk Assessment,
EPA/630/R-92/001, Risk Assessment Forum, Washington,
D.C.

, 1992b, Guidance for Data Useability in Risk Assess-
ment (Part A), Office of Solid Waste and Emergency Re-
sponse Directive 9285.7-09A, Office of Emergency and
Remedial Response, Washington, D.C.

, 1992¢, Dermal Exposure Assessment: Principles and
Applications, EPA/600/8-91/011B, Office of Research and
Development, Washington, D.C.

, 1992d, National Oil and Hazardous Substances
Pollution Contingency Plan (the NCP), Publication 9200.2-
14, PB92-963261, Office of Emergency and Remedial
Response, Washington, D.C.

, 1992e, Supplemental Guidance to RAGS: Calculat-
ing the Concentration Term, Office of Solid Waste and
Emergency Response Publication 9285.7-08I, Office of
Emergency and Remedial Response, Hazardous Site Evalu-
ation Division, Washington, D.C.

, 1991a, Human Health Evaluation Manual, Supple-
mental Guidance: Standard Default Exposure Factors,
Office of Solid Waste and Emergency Response Directive
9285.6-03, Office of Emergency and Remedial Response,
Washington, D.C.

, 1991b, Role of the Baseline Risk Assessment in
Superfund Remedy Selection Decisions, Office of Solid
Waste and Emergency Response Directive No. 9355.0-30,
Washington, D.C.

9-5



Y
ecology and emvironment, inc.

AGENCY REVIEW DRAFT

05:607KJ0505059G 1 101 REXX_CH10602
SEC9.WPD-3/1/00

9. References

, 1991c, Removal Program Representative Sampling
Guidance, Volume 1— Soil, Office of Solid Waste and
Emergency Response, Washington, D.C.

, 1989a, Risk Assessment Guidance for Superfund,
Volume [—Human Health Evaluation Manual (Part A),
EPA/540/1-89/002, Office of Emergency and Remedial
Response, Washington, D.C.

, 1989b, Risk Assessment Guidance of Superfund,
Volume II, Environmental Evaluation Manual, EPA/540/1-
89/001.

__, 1989c¢, Methods for Evaluating the Attainment of

Cleanup Standards, Volume 1: Soil and Solid Media, Of-
fice of Policy, Planning, and Evaluation, Washington, D.C.

, 1986, “Guidelines for Carcinogenic Risk Assess-
ment,” Federal Register, 51:33992.

United States Fish and Wildlife Service (USFWS), 1999a, State by

State Lists of Endangered and Threatened Species, Internet
reference: www.fws.gov/ripao/eco serv/endangrd/lists.

, 1999b, Regio.1 3 Endangered Species Fact
Sheet—Hine’s Emerald Dragonfly, Internet reference:
http://eelink.net/EndSpp.old.bak.

, 1999¢, Region 3 Endangered Species Home page,
Prairie Fringed Orchid Fact Sheet, Internie. ».te:
www.fws.cov/r3paoc/eco serv/endangrd.

, 1984a, National Wetlands Inventory Map of
Harvey, Illinois, April 1984.

, 1984b, National Wetlands Inventory Map of Steger,
Ilinois, April 1984.

, 1983a, National Wetlands Inventory Map of Calu-
met City, Illinois-Indiana, May 1983.

, 1983b, National Wetland Inventory Map of Dyer,
Illinois-Indiana, April 1983.

9-6



hiad 05:607KJ0505059G1101REXX_CHI0602
AP_COVERS.WPD-3/1/00

AGENCY REVIEW DRAFT

Ecological Survey Field
Reconnaissance Photo Log



H:\ ACD_FLS\ KJOS\ RIVERDALE\ RD_PHOTOS.DWG/29FEBOO/RES /CHICAGO,IL.

HHHHHH{HWM&-{;

I
1
1
!
t
|
1
!
!
I
i
i
i
!
|
I
!
I
I
1
[
!
I
|
-
|
I
|

LEGEND

—— —~ ——  — DRAINAGE DITCH

10
! 4
' |
. il
f’ 1
E
b s
! 5.
! ’
3 - 11 =

HAHHH - rarono Tracks

{1} = - PHOTO NUMBER AND DIRECTION
N
SCALE: (IN FEET)
— . 1
Qz} ‘—@ > (h#oo
P - -
P

& ecology and environment - - ———- -

FIGURE A-—1 PHOTOGRAPH LOCATIONS AND
DIRECTIONS
RIVERDALE CHEMICAL CO.
CHICAGO HTS,, IL.




L——

ECOLOGICAL SURVEY PHOTOGRAPHY LOG SHEET

FACILITY NAME: Riverdale Chemical Company PAGE 1 OF 13

JOB NUMBER: 000607KJ0505 059G1101REXX

PHOTO NUMBER:
1

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
South

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

View of cattails adjacent to the drainage ditch off site.

PHOTO NUMBER:
2

-DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
Southwest

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

Farther back view of cattails adjacent to drainage ditch off site.
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FACILITY NAME: Riverdale Chemical Company PAGE 2 OF 13

JOB NUMBER: 000607KJ0505 059G1101REXX

PHOTO NUMBER:
3

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
East

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

PHOTO NUMBER:
4

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
Fast

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

View of West side of Building No. 1 showing the drainage from the building flowing
Westward and the gap underneath the fence.
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FACILITY NAME: Riverdale Chemical C(;mpany

o PAGE 3 OF 13

JOB NUMBER: 000607KJ0505 059G1101REXX

Ny

PHOTO NUMBER:
5

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
West

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

-

PHOTO NUMBER:
6

-DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
Northwest

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

Standing water in wetland area located to the North.




ECOLOGICAL SURVEY PHOTOGRAPHY LOG SHEET

FACILiTY NAME: Riverdale Chemical Company PAGE 40F 13

JOB NUMBER: 000607KJ0505 059G1101REXX

PHOTO NUMBER:
7

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
Northwest

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION: View to North edge of site and adjacent rail. View water drainage patterns adjacent to
building.
PHOTO NUMBER:
8

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
Notthwest

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

View of standing water and rail at Northern edge of the site.
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FACILITY NAME: Riverdale Chemical é;mpany ’

8

PAGE 50F 13

JOB NUMBER: 000607KJ0505 059G1101REXX

PHOTO NUMBER:
9

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
East

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

View to the East across the parking lot.

PHOTO NUMBER:
10

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
South

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

View of racoon tracks adjacent to fence in fire corridor.
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FACILITY NAME: Riverdale Chemical Company PAGE 6 OF 13

JOB NUMBER: 000607KJ0505 059G1101REXX

=

PHOTO NUMBER:
11

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
East

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

PHOTO NUMBER:
12

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
South

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION: View of cattails adjacent to the drainage ditch.
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FACILITY NAME: Riverdale Chemical C(;mpany

[

PAGE 7 OF 13

JOB NUMBER: 000607KJ0505 059G1101REXX

PHOTO NUMBER:
13

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
East

- PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

N

PHOTO NUMBER:
14

- DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
Southeast

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

View of wetland area in Southeast corner.
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FACILITY NAME: Riverdale Chemical Company PAGE 8 OF 13

JOB NUMBER: 000607KJ0505 059Gl 101REXX

PHOTO NUMBER:
15

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
Northeast

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

PHOTO NUMBER:
16

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
Northeast

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION: View of drainage towards Northeast of wetland area.
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FACILITY NAME: Riverdale Chemicil Cbo“mpany PAGE 9 OF 13

PHOTO NUMBER:
17

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
East

-PHOTOGRAPHED
BY: Anne Busher

JOB NUMBER: 000607KJ0505 059G1101REXX

DESCRIPTION:

Ny

PHOTO NUMBER:
18

-DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
Northeast

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

View of drainage from chemical storage area towards the wetland area.
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FACILITY NAME: Riverdale Chemical Company PAGE 10 OF 13

JOB NUMBER: 000607KJ0505 059G1101REXX

PHOTO NUMBER:

19

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
South

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

View to the South along the edge of the chemical storage area.

PHOTO NUMBER:
20

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
South

PHOTOGRAPHED
BY: Anne Busher

T

DESCRIPTION:

Closer view to the South along the edge of the chemical storage area.
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FACILITY NAME: Riverdale Chemical Company

PAGE 11 OF 13

JOB NUMBER:

000607KJ0505 059G1101REXX

+

PHOTO NUMBER:
21

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
East

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

PHOTO NUMBER:
22

~-DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
North

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

View of stressed vegetation where herbicide was sprayed to control sand burr growth,
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FACILITY NAME: Riverdale Chemical Company PAGE 120F 13

JOB NUMBER: 000607KIJ0505 059G1101REXX

PHOTO NUMBER:

23

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
North

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

Close up view of stressed vegetation.

PHOTO NUMBER:
24

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
Southeast

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

View back along Eastern edge of site.
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JOB NUMBER: 000607KJ0505 059G1101REXX

PHOTO NUMBER:
25

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
East

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

PHOTO NUMBER:
26

DATE: 10/12/99

DIRECTION OF
PHOTOGRAPH:
West

PHOTOGRAPHED
BY: Anne Busher

DESCRIPTION:

View from corner of Northeast building toward loading dock showing water drainage.




- e 'y —

AGENCY REVIEW DRAFT

B Threatened or Endangered
'Plants and Animals

05.:607KJ0505059G 1 1OIREXX_CHI0602
AP_COVERS.WPD-3'1:00 B-1



AGENCY REVIEW DRAFT

(This appendix will be provided with the next submittal.)



AGENCY REVIEW DRAFT

C Risk Assessment Standard
Tables

05:607KJ0505059G1101REXX_CHI10602
AP_COVERS.WPD-3/1/00 C-1



Z-0

AGENCY REVIEW DRAFT

TABLE 1

SELECTION OF EXPOSURE PATHWAYS
RIVERDALE CHEMICAL COMPANY SITE

Page 1 of 1

Scenario Medium Exposure Exposure Receptor Receptor | Exposure | On-Site/ | Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Off-Site | Analysis of Exposure Pathway
Current and Soil Surface soil Onsite | h.dustrial Worker | Adult | Ingestion | On-Site | Quant |Soil contaminants exceeded screening toxicity values.
Future Dermal | On-Site | Quant [Soil contaminants exceeded screening toxicity values.
R' risk assessment for the site showed exposure via this
Inhala -8
alation| On-Site Qual pathway to be negligible.
Surface and Onsite Construction/ Adult Ingestion | On-Site | Quant |Soil contaminants exceeded screening toxicity values.
subsurface sofl Utility Worker Dermal On-Site | Quant [Soll contaminants exceeded screening toxicity values.
RI risk assessment for the site showed exposure via this
Inhalation| On-Site Qual pathway to be negligible.

Source: Ecology and Environment, Inc., 2000.

3/1/00




£-0

AGENCY REVIEW DRAFT Page 1 of 2
TABLE 2.1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
RIVERDALE CHEMICAL COMPANY SITE

Current and Future

Soil

Soil

1) ] [¢4] [¢)) “)
CAS Chemical Mini Mini M M Units Location Detection | Range of {1 S '] Potential Potential COPC [Rationale for
Number Concentration | Qualifier { Concentration = Qualifier of Maximum | Frequency| Detection Used for Vale Toxicity Value | ARAR/TBC ARAR/TBC Flag Contaminant
Concentration Limits Screening Value Source Deletion
or Selection
Velatiles
79-34-5 ]1.1,2,2-Teunchlorocthane 3 ] 5 1] ug/kg B-6 14 5.-s. 5 NA 29 C NA] IPCB I)C Soil RO| NO BSL
108-10-1 |4-Methy!-2-pentancne 20 J 20 J ug/kg B-6 Hi4 20. - 20. 20, NA 16,000 N NA| IPCB IC Soil RO| NO BSL
67-64-1  |Acetone 68 68 ug/kg $5(01,02,17,18) mt 20.-20. 68 NA 20,000 N 200,000{ [PCB IC Soil RO| NO BSL
108-90-7 |Chlorobenzene 21 ] 35 J ug/kg SB(03.04) n1 5.-55. is NA 4,100 N 41,000} IPCB IC Soil RO| NO BSL
67-66-3 [Chloroform 5 ] 14 ug/kg B-6 U4 5.-s 14 NA 940 C 940] IPCB I/C Soil RO| NO BSL
100-41-4 |Ethylbenzene 245 25 ug/kg B-14 ns 5.5 25 NA 20,000 N 200,000| [PCB I/C Soil RO| NO BSL
75-09-2 |Methylene chloride 10 120 ugikg B-5 6125 5.-91. 120 NA 760 C 760} IPCB IIC Soil RO| NO BSL
100-42-5 {Styrene 5 J 5 ] ug/kg 8-2 114 5-8 5 NA 41,000 N 410,000{ IPCB IXC Soil RO} NO BSL
127-18-4 |Tetrachlorocthene 2 ] 5 ] ug/kg B-1 6125 5.-5 5 NA 110 C 110] IPCB IIC Soil RO} NO BSL
108-88-3 |Toluenc 2 J 14 ug/kg S$B(03,04) 5125 5-5 14 NA 41,000 N 410,000] IPCB I)C Soil RO| NO BSL
1330-20-7 {Xylenes, total 5 J 94 ug/kg B-14 35 5.- 10 94 NA 410,000 N 1,000,000| IPCB I)C Soil RO{ NO BSL
Semivolatiles
120-82-1 |1.2.4-Trichlorobenzene 870 870 ug/kg B-10 115 330. - 330. 870, NA 2,000 N 20,000| IPCB IC Soil RO| NO BSL
95-95-4 12.4.5-Trichlorophenol 9,500 9.500 ug/kg B-7 s 330. - 330. 9.500 NA 20000 N 200,000| IPCB I)C Sail RO{ NQ BSL
88.06-2 [2,4,6-Trichlorophenol 330 J 4,500 ug/kg B-7 sns 330. - 330. 4,500 NA 520 C 520} IPCB I/C Soil RO | YES ASL
120-83-2 |2.4-Dichlorophenol 330 ] 22,000 ug/kg B-7 4ns 330. - 330. 22,000/ NA 610 N 6,100| IPCB IIC Soil RO| YES ASL
91-57-6 |2-Methylnaphthalene 250 ] 19,000 ug/kg B-14 10725 330. - 330. 19,000/ NA 4,100 N NA] IPCB I)IC Soil RO | YES ASL
95-48-7 |2-Methylphenol 305 J 305 J ug/kg 55(04,05,06,07) 1o 330. - 330. 308 NA 10,000 N 100,000| IPCB I/C Soil RO| NO BSL
106-47-8 |4-Chloroaniline 36,000 36,000 ug/kg B-S 115 330. - 330. 36,000 NA 820 N 8,200f IPCB I)C Soil RO| YES ASL
83.32.9 |Acenaphthene 150 § 430 ugkg B-8 ms 330.-330. 430 NA 12,000 N 120,000] IPCB IC Soil RO} NO BSL
208-96-8 |Acenaphthylene 95 ] 470 ug/kg B-9 612S 330. - 330. 470 NA NA NA|] [PCB I)C Soit RO | NO NTX
120-12-7 |Anthracene 150 H 1,100 ug/kg SB(07,08) 5no 330. - 330 1,100 NA 61,000 N 610,000] IPCB I/C Soit RO| NO BSL
56-55-3 Benzoln]mmm-cnc 330 ] 5,800 ug/kg S$B(07,08) 14725  |330. - 6,800 5,800/ NA 8 C 8| IPCB IC Soil RO | YES ASL
50-32-8 |Benzofajpyrene 200 4,000 ug/kg $B(07,08) 11725 | 330. - 330. 4,000, NA 1 C 1} IPCB IC Soil RO | YES ASL
205-99-2 |Benzo{b}fluoranthene 330 J 3,700 ug/kg B-8 13725 | 330.-330. 3,700 NA 8 C 8] IPCB IIC Soil RO| YES ASL
191-24-2 [Benzo{g.h.i]perylene 240 J 1,500 ug/kg SB(07.08) 25 330. - 3%0. 1,900 NA NA NA] IPCB I)C Soil RO] NO NTX
207-08-9 |Benzolk}fuoranthene 330 J 3,700 ug/kg B-8 12125 330. - 330. 3,700 NA 8 C 78] IPCB IIC Soil RO | YES ASL
117-81-7 |Bis(2-ethylhexyl)phthalate 180 J 2,100 1 ug/kg §5(01,02,17,18) 1028 330. - 330. 2,100 NA 410 C 410] [PCB IC Soil RO| YES ASL
83-68-7 |Butylbenzylphthalate 500 1,400 ug/kg SB(01,02) 6/10 330. - 330. 1,400 NA 41,000 N 410,000} IPCB IC Soil RO| NO BSL
218-01-9 |Chrysene 330 ) 6,100 ug/kg SB(07.08) 15125 330. - 330. 6,100 NA 780 C 780| IPCB I/C Soil RO| YES ASL
117-84-0 |Di-n-octylphthalate 5.100 5.100 ug/kg B-12 115 330.-330. 5.100 NA 4,100 N 41,000] [PCB IIC Soil RO | YES ASL
132-64-9 |Dibenzofuran 120 J 120 J ug/kg S$S(12,13.14) 7] 330.-330 120 NA 820 N NA| IPCB I/C Soil RO| NO NTX
206-44-0 |Fluoranthene 120 7.200 ug/kg $B(07.08) 18125 330 -330. 7.200 NA 8200 N 82,000| IPCB I/IC Soil RO| NO BSL
86-73.7 |Fluorene 183 i 2,000 ug/kg S$B(03.04) 410 330. - 330. 2,000 NA 8200 N 82,000] IPCB IXC Soit RO| NO BSL
118-74-1 |Hexachlorobenzene 330 ] 330 J ug/kg B-9 1/15 330. - 330. 130! NA 4 C 4] IPCB I/C Soil RO{ YES ASL
( ( 1o

Source: Ecology and Environment, bnc , 2000
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TABLE 2.1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
RIVERDALE CHEMICAL COMPANY SITE
Current and Future :
Soil
Soil
Qs
. . (O] . . (O] . . @ (O] (O]
CAs Chemical A M M M Units Location Detection { Range of ion | Backg S ing Potential Potential COPC |Rationale for
Number Concentration | Qualifier | Concentration | Qualifier of Maxi Frequency| Du i Used for Vajue Toxicity Value | ARAR/TBC! ARAR/TBC Flag Contaminant
Concentration Limits Screening Valuc Source Deletion
or Selection
Semivolatiles
193-39-5 lindeno|},2,3-cd}pyrenc 210 J 1,900 ug/kg SB(07,08) 8ns 330. - 330. 1,900 NA 8 C 8] IPCB IC Soil RO| YES ASL
78-59.1 |tsophorone 330 ] 130 J ug/kg B-10 ns 330. - 330. 330 NA 6,000 C 410,000] IPCB IC Soil RO| NO BSL
91-20-3  |Naphthalenc 160 I 6,400 ug/kg B-i4 10725 | 330. - 330. 6,400 NA 4,100 N 82,0001 IPCB IXC Soil RO | YES ASL
85-01-8 |Phenanthrene 330 J 4,900 ug/kg 5§5(12,13,14) 13125 330. - 330. 4,900 NA NA NA| IPCB IIC Soil RO| NO NTX
108-95-2 |Phenol 330 1 330 J ug/kg B-2 ns 330. - 330. 330 NA 120,000 N 1,000,000} IPCB IC Soit RO | NO BSL
129-00-0 |Pyrene 330 K 8,200 ug/kp SB(07,08) 17128 330. - 330. 8,700 NA 6,100 N 61,000] [PCB I/C Soil RO| YES ASL
Pesticides
72-54.8 |4.4-DDD 20 37,000 ug/kg $S8(01,02,17,18) 16/40 5.-5. 37,000 NA 2400 C 24| IPCB IC Soil RO | YES ASL
72-55-9 |[4.4-DDE 52 9,300 ug/g B-3 14728 5.-5 9,300 NA 1700 C 17| IPCB IXC Soil RO | YES ASL
50-29-3 |4.4-DDT 93 33,000 ug/kg SS(15.16) 27/40 5.-5. 33,000 NA 1700 C 17} IPCB IC S0it RO{ YES ASL.
309-00-2 [AWrin 18 530,000 ug/kg §5(15.16) 35/40 3.-3 530,000 NA 034 C 0| IPCB UIC SoilRO| YES ASL
319-84.6 |alpha-BHC 14 2,600 ug/kg SS(15.16) a4 3.3 2,600 NA 091 C 1] IPCB IC Soil RO | YES ASL
319-85-7 |betn-BHC 21 2,400 ug/kg $5(01,02.17.18) 3nao 3..3 2,400 NA 30 C NA| IPCB I)C Soil RO] YES ASL
5§7-74-9 {Chlordane, technical 78 1,100,000 ug/kg $5(15,16) IV 100. - 100. 1,100,000 NA 1600 C 4| [PCB IC Soil RO | YES ASL
60-57-1 |Dicldrin 45 210,000 ug/kg $5(08,09,10,11) 38/40 3.3 210,000 NA 03 C 0| IPCB IC Soil RO | YES ASL
72-20-8 }Endrin 110 5,100 ug/kg 5543 6 3-3 5,100 NA 61.00 N 610] TIPCB IIC Soit RO} YES ASL
53494-70-5 |Endrin ketone m 13,000 ug/kg Ss11-2 16726 5.-5. 13,000/ NA NA NA| IPCB IIC Soil RO| NO NTX
58-89-9 |gamma-BHC (Lindane) 1 130 ugfkg SS543 516 3.-3 130 NA 440 C 4| IPCB IC Seit RO| YES ASL
76-44-8  |Hepachior 13 190,000 ug/kg B.2 3240 3.-3 190,000 NA 130 C 1] IPCB UC Soil RO | YES ASL
1024-57-3 JHeptachior epoxide 46 3,000 ug/kg §536 16126 3.-3. 3,000 NA 063 C 1] IPCB IC Soit RO} YES ASL
72-43-5  |Methoxychlor 3,400 3536 ugkg §5(04,05,06,07) w2 25.-25. 3556 NA 1,000.00 N 10,000} IPCB I)C Soil RO | NO BSL
8001-35-2 [Toxaphenc 160,000 160,000 ug/kg B-1 1714 100. - 100. 160,000 NA 5.20 C 5] IPCB IIC Soil RO| YES ASL
Diexins/Furans
1746-01-6 |2,3.7.8-TCDD 0.18 364 ug/kg B-7 35/60 0.004 - 0.004 364/ NA 0.000038 C NA) IPCB I/C Soil RO | YES ASL
) Mini P d dc B Definitions:  N/A = Not Applicable
(2)  N/A - Refer to supporting inf for background di i SQL = Sample Quantiution Limit
Background valucs derived from statistical analysis. Follow Regional guidance and provide supporting information. COPC = Chemical of Potential Concern
(3)  Provide reference for screening toxicity value. ARAR/TBC = Applicsble or Relevant and Appropriate Requi /To Be Considered
(4)  Rationale Codes Selection Reason Above Screening Levels (ASL) MCL = Federal Maximum Contaminant Level
Deletion Reason No Toxicity Information (NTX) SMCL = dary Maxi C inant Level
Below Screening Level (BSL) 1 = Estimated Value
C = Carcinogenic
N = Non-Carcinogenic
Source  Fcology and Environment, Inc., 2000 wima
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TABLE 3.1

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
RIVERDALE CHEMICAL COMPANY SITE

Page 1 of 2

Scenario Timeframe: Current
Medium: Soll
Exposure Medium:  Surface Soil
Exposture Point: (_)Elte
Chemical Units | Arithmetic | 95% UCL of Maximum | Maximum EPC Reasonable Maximum Expostire Central Tendency
of Mean Normal / Detected Qualifler Units
Potential Lognormal | Concentration Medium Medium Medium Medium | Medium Medium
Concern Data (1) EPC EPC EPC EPC EPC EPC
Value Statistic Rationale Value Statistic | Rationale
2.3,7.8-TCDD mg/kg 1.5E-02 1.2E+02 3.6E-01 None mg/kg | 3.6E-01 | Max Detected 4) NE NA NA
2.4.6-Trichlorophenol mg/kg | 7.0E-01 1.4E+00 4.5E+00 None mg/kg | 1.4E+00 | 95% UCL-L W-test (3) NE NA NA
2.4-Dichlorophenol mg/kg | L.1E+00 6.1E-01 2.2E+01 None mg/kg § 6.1E-01 95% UCL-L | W-test (3) NE NA NA
2-Methylnaphthalene mg/kg 1.5E+00 2.6.+00 1.9E+01 None mg/kg | 2.0E+00 95% UCL-L W-test (3) NE NA NA
4.4'-DDD mg/kg | 4.2E+00 1.4E+03 3.7E+01 None mg/kg | 3.7E+01 | Max Detected (4) NE NA NA
4.4'-DDE mg/kg 1.1E+00 2.6E+02 9.3E+00 None mg/kg [ 9.3E+00 | Max Detected 4) NE NA NA
4.4'-DDT mg/kg 4.3E+00 2.5":+03 3.3E401 None mg/kg ] 3.3E+01 | Max Detected 4)
4-Chloroaniline mg/kg | 2.6E+00 2.2E+00 3.6E+01 None mg/kg § 2.2E+00 | 95% UCL-L | W-test (3} NE NA NA
drin mg/kg | 4.0E+01 8.7E+04 5.3E+02 None mg/kg § 5.3E+02 | Max Detected (4) NE NA NA
ﬁ:pha-BHC mg/kg 1.9E-01 7.8E-01 2.6E+00 None mg/kg | 7.8E-01 95% UCL-L | W-test (3) NE NA NA
Benzolalanthracene mg/kg | 8.6E-01 1.5E+00 5.8E+00 None mg/kg | 1.5E+00 | 95% UCL-L W-test (3) NE NA NA
Benzo(a]pyrene mg/kg | 5.9E-01 8.6E-01 4.0E+00 None mg/kg | 8.6E-01 95% UCL-L | W-test (3) NE NA NA
Benzo(b)fluoranthene mg/kg | 8.1E-01 1.5E+00 3.7E+00 None mg/kg | 1.5E+00 | 95% UCL-L | W-test (3) NE NA NA
Benzolk]fluoranthene mg/kg | 7.7E-01 1.3E+00 3.7E+00 None mg/kg | 1.3E+00 | 95% UCL-L W-test (3) NE NA NA
beta-BHC mg/kg | 2.6E-01 6.2E+01 2.4E+00 None mg/kg | 2.4E+00 | Max Detected 4) NE NA NA
Bis(2-ethylhexyl)phthalate | mg/kg | 4.3E-01 5.9E-01 2.1E+00 None mg/kg | 5.9E-01 | 95% UCL-L | W-test (3) NE NA NA
Chlordane, technical mg/kg | 7.0E+01 7.4E+03 1.1E+03 None mg/kg 1.1E+03 | Max Detected (4) NE NA NA
Chrysene mg/kg | 9.7E-01 1.7E+00 6.1E400 None mg/kg | 1.7E+00 | 95% UCL-L | W-test (3) NE NA NA
Di-n-octylphthalate mg/kg 4.9E-01 1.1E+00 5.1E+00 None mg/kg 1.1E+00 ] 95% UCL-N W-test (2} NE NA NA
Dieldrin mg/kg | 3.2E+01 4.2E+03 2.1E+02 None mg/kg | 2.1E+02 | Max Detected (4) NE NA NA
Endrin mg/kg | 3.8E-Q1 6.8E+00 5.1E+00 None mg/kg | 5.1E+00 | Max Detected (4) NE NA NA
gamma-BHC (Lindane) mg/kg 1.2E-02 2.0E-02 1.3E-01 None mg/kg | 2.0E-02 | 95% UCL-L W-test (3} NE NA NA
Heptachlor mg/kg | 1.5E+01 6.2E+04 1.9E+02 None mg/kg § 1.9E+02 | Max Detected 4) NE NA NA
Heptachlor epoxide mg/kg | 5.0E-01 1.2E+02 3.0E+00 None mg/kg | 3.0E+00 | Max Detected 4) NE NA NA
Hexachlorobenzene mg/kg 1.8E-01 1.9E-01 3.3E-01 None mg/kg 1.9E-01 95% UCL-L W-test (3) NE NA NA
indeno({},2.3-cd]pyrene mg/kg | 3.6E-01 4.6E-01 1.9E+00 None mg/kg § 4.6E-01 9596 UCL-L | W-test (3} NE NA NA
Naphthalene mg/kg | 5.6E-0l 6.5E-01 6.4E+00 None mg/kg | 6.5E-01 95% UCL-L | W-test (3) NE NA NA
Pyrene mg/kg | 1.4E+00 2.7E+00 8.7E+00 None mg/kg | 2.7E+00 | 95% UCL-L | W-test (3} NE NA NA
oxaphene mg/kg | 1.1E+01 3.2E+01 1.6E+02 None mE/E 3.2E+01 | 95% UCL-N | W-test (2) NE NA NA

Footnotes on following page.

Source: Ecology and Environment. Inc.. 2000.

(

(

3/1/00
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TABLE 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
RIVERDALE CHEMICAL COMPANY SITE
Footngtes

For non-detects, 1/2 the sample quantitation limit was used as a proxy concentration: for replicate sample results, the average value was used In the calculation.

W - Test: Developed by Shapiro and Wilk, refer to U.S. EPA 1992e. Supplemental guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992.
Statistics: 95% UCL of Normal Data (95% UCL-~N); 95% UCL of Log-normal Data (95% UCL-L); Maximum Detected Value (Max detected); Single Sample Data Set (Single Sample).
EPC: Exposure Point Concentration.

NA: Not Applicable.

NE: Not Evaluated.

B = Reported value is less than the CRDL but greater than the IDL.

J = Estimated value.
P = Greater than a 25% difference between the results on the primary and secondary columns. The lower value is reported.

(1) 95% UCLs were calculated using the formula appropriate for the distribution (normal or log-normal) that best fit the data.
(2) Shapfro-Wilk W - test indicates the data are more nearly normaily distributed than log-normally distributed.

{3) Shapiro-Wilk W - test indicates the data are more nearly log-normally distributed than normally distributed.
{4) The 95% UCL, calculated using the formula appropriate for the distribution {normal or Jog-normal) that best fit the data, exceeded the maximum detected concentration.

3/1/00

Source: Ecology and Environment, Inc.. 2000.
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TABLE 3.2

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
RIVERDALE CHEMICAL COMPANY SITE

Scenario Timeframe:
Med{um:

Exposure Medium:
Exposure Point:

Current

Sofl

Surface and Subsurface Sofl
Onsite

Page 1 of 2

Chemical Units | Arithmetic | 95% UCL of Maximum | Maximum EPC Reasonable Maximum Exposure Central Tendency
of Mean Normal / Detected Qualifier Units
Potential Lognormal | Concentration Medium Medium Medium Medium | Medfum Medium
Concern Data (1) EPC EPC EPC EPC EPC EPC
Value Statistic Rationale Value Statistic | Rationale
2,3,7.8-TCDD mg/kg 1.2E-02 2.3E-02 3.6E-01 None mg/kg | 2.3E-02 | 95% UCL-N | W-test (2} NE NA NA
2,4.6-Trichlorophenol mg/kg | 7.0E-O1 1.4E+00 4.5E+00 None mg/kg | 1.4E+00 | 95% UCL-L W-test (3) NE NA NA
2.4-Dichlorophenol mg/kg 1.1E+00 6.1E-01 2.2E+01 None mg/kg | 6.1E-01 95% UCL-L W-test (3) NE NA NA
2-Methylnaphthalene mg/kg 1.5E+00 2.0E+00 1.9E+01 None mg/kg | 2.0E+00 | 95% UCL-L W-test (3) NE NA NA
4.4'-DDD mg/kg | 4.2E+00 1.4E+03 3.7E+01 None mg/kg | 3.7E+01 | Max Detected (4) NE NA NA
4,4-DDE mg/kg 1.1E+00 2.6E+02 9.3E+00 None mg/kg || 9.3E+00 | Max Detected (4) NE NA NA
4,4'-DDT mg/kg | 4.3E+00 2.5E+03 3.3E+401 None mg/kg | 3.3E+01 | Max Detected 4) NE NA NA
4-Chloroaniline mg/kg | 2.6E+00 2.2E+00 3.6E+uU1 None mg/kg | 2.2E+00 } 95% UCL-L W-test (3) NE NA NA
lAldrin mg/kg | 4.0E+01 8.7E+04 5.3E+02 None mg/kg | 5.3E+02 | Max Detected (4) NE NA NA
alpha-BHC mg/kg 1.9E-01 7.8E-01 2.6E+00 None mg/kg | 7.8E-01 95% UCL-L W-test (3) NE NA NA
Benzo[a]janthracene mg/kg 8.6E-01 1.5E400 5.8E+0u None mg/kg 1.5E+00 95% UCL-L W-test (3] NE NA NA
Benzolalpyrene mg/kg 5.9E-01 8.6E-01 4.0E+00 None mg/kg | 8.6E-01 95% UCL-L W-test (3) NE NA NA
Benzo[b]fluoranthene mg/kg | 8.1E-01 1.5E+00 3.7E+00 None mg/kg | 1.5E+00 | 95% UCL-L | W-test (3) NE NA NA
Benzolkjfluoranthene mg/kg 7.7E-01 1.3E+00 3.7E+v None mg/kg 1.3E+00 | 95% UCL-L W-test (3) NE NA NA
beta-BHC mg/kg | 2.6E-01 6.2E+01 2.4E+00 None mg/kg | 2.4E+00 | Max Detected (4) NE NA NA
Bis(2-ethylhexyl)phthalate | mg/kg | 4.3E-01 5.9E-01 2.1E+00 None mg/kg | 5.9E-01 95% UCL-L W-test (3) NE NA NA
Chlordane, technical mg/kg | 7.0E+01 7.4E+03 1.1E+03 None mg/kg | 1.1E+03 | Max Detected 4 NE NA NA
Chrysene mg/kg | 9.7E-01 1.7E+00 6.1E+4+00 None mg/kg § 1.7E+00 | 95% UCL-L | W-test (3} NE NA NA
Di-n-octylphthalate mg/kg | 4.9E-01 1.1E+00 5.1E+00 None mg/kg § 1.1E400 | 95% UCL-N | W-test (2) NE NA NA
Dieldrin mg/kg | 3.2E+01 4.2E+03 2.1E+02 None mg/kg | 2.1E+02 | Max Detected (4) NE NA NA
Endrin mg/kg | 3.8E-01 6.8E+00 5.1E+00 None mg/kg § 5.1E+00 | Max Detected 4 NE NA NA
lgamma-BHC (Lindane) mg/kg 1.2E-02 2.0E-02 1.3E-01 None mg/kg | 2.0E-02 | 95% UCL-L W-test (3) NE NA NA
Heptachlor mg/Kg 1.5E+01 6.2E+04 1.9E+02 None mg/kg | 1.9E+02 | Max Detected (4) NE NA NA
Heptachlor epoxide mg/kg 5.0E-01 1.2E+02 3.0E+00 None mg/kg | 3.0E+00 | Max Detected 4) NE NA NA
Hexachlorobenzene mg/kg 1.8E-01 1.9E-01 3.3E-01 None mg/kg 1.9E-01 959% UCL-L W-test (3) NE NA NA
indenol1.2.3-cd]pyrene mg/kg 3.6E-01 4.6E-01 1.9E+00 None mg/kg § 4.6E-01 95% UCL-L W-test (3) NE NA NA
Naphthalene mg/Kg 5.6E-01 6.5E-01 6.4E+00 None mg/kg | 6.5E-01 95% UCL-L W-test (3) NE NA NA
Pyrene mg/kg 1.4E+00 2.7E+00 8.7E+00 None mg/kg | 2.7E+00 | 95% UCL-L W-test (3) NE NA NA
‘oxaphene mﬁ/ ks 1.1E401 3.2E+01 1.6E+02 None mm 3.2E+01 { 95% UCL-N W-test (2) NE NA NA

Footnotes on following page.

Source: Ecology and Environment, Inc.. 2000.

(

(
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TABLE 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
RIVEKDALE CHEMICAL COMPANY SITE

Footnotes

For non-detects, 1/2 the sample quantitation limit was used as a proxy concentration; for replicate sample resuits, the average value was used in the calculation.

W - Test: Developed by Shapiro and Wilk, refer to U.S. EPA 1992¢, Supplemental guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992.
Statistics: 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-normal Data (95% UCL-L); Maximum Detected Value (Max detected): Single Sample Data Set (Single Value).
EPC: Exposure Point Concentration.

NA: Not Applicable. ‘

NE: Not Evaluated.

J: Estimated value.

(1) 959 UCLs were calculated using the formula appropriate for the distribution {normal or log-normal) that best fit the data.

(2) Shapiro-Wilk W - test indicates the data are more nearly normally distributed than log-normally distributed.

(3) Shapiro-Wilk W - test indicates the data are more nearly log-normally distributed than normally distributed.

(4) The 95% UCL, calculated using the formula appropriate for the distribution (normal or log-normal) that best fit the data. exceeded the maximum detected concentration.
(S) The data set included only a single value usable for estimating the EPC.

{6} The total chromium concentrations reported were assumed to consist of 5/6ths chromium {I1) and 1/6th chromium (VI).

3/1/00

Source: Ecology and Environment. Inc.. 2000.
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TABLE 4.1

VALUES USED FOR DAILY INTAKE CALCULATIONS
RIVERDALE CHEMICAL COMPANY SITE

Scenario Timeframe: Current
Medium: Sotl
Exposure Medium: Surface Soll
Exposure Point: Onsite
Receptor Population: Industrial Worker
Receptor Aﬁi Adult
Exposure Route | Parameter Parameter Definition Untts RME RME CT CT Intake Equation/
Code Value Rationale/ Value | Rationale/ Model Name
Reference Reference
— L p——
Ingestion [&3) Chemical Concentration in Soil mg/kg See Table 3.1 | See Table 3.1 NE NA ronic Dally Intake (CDI) (mg/kgd-day) =
IR-S Ingestion Rate of Soil mg/day 50 U.S. EPA 1997a NE NA CSxIR-SxFSxEF x ED x CF1 x 1/BW x 1/AT
FS Fraction from Source unitless 1 1) NE NA
EF Exposure Frequency days/year 250 U.S. EPA 1991a NE NA
ED Exposure Duration years 219 U.S. EPA 1997b NE NA
CF1 Conversfon Factor 1 kg/mg 0.000001 - NE NA
BW Body Weight kg 71.8 U.S. EPA 1997a NE NA
AT-C |Averaging Time (Cancer) days 27,375 U.S. EPA 1997a NE NA
AT-N__ |Averaging Time (Non-Cancer) days 7.994 U.S. EPA 1991a NE NA
Dermal CS Chemical Concentration in Soil mg/kg See Table 3.1 | See Table 3.1 NE NA Chronic Daily Intake (CDI) (mg/kg-day) =
SSAF |Soil to Skin Adherence Factor mg/cm2-event 0.122 U.S. EPA 1997a NE NA CS x SSAF x SA x DABS x EF x ED x CF1 x
SA Skin Surface Area Available for Contact cm2 10,000 U.S. EPA 1997a NE NA 1/BW x 1 /AT
DABS |Dermal Absorption Factor (Solid) unitless See Table 4.3] See Table 4.3 NE NA
EF Exposure Frequency days/year 250 U.S. EPA 1991a NE NA
ED Exposure Duration years 21.9 U.S. EPA 1997b NE NA
CF1 Conversion Factor 1 kg/mg 0.000001 - NE NA
BW Body Weight kg 71.8 U.S. EPA 1997a NE NA
AT-C |Averaging Time (Cancer) days 27.375 U.S. EPA 1997a NE NA
AT-N Avcraéirﬁ Time (Non-Cancer) days 7,994 U.S. EPA 1991a NE NA
References

U.S. EPA 1991a: Risk Assessment for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

U.S. EPA 1997a: Exposure Factors Handbook. Volume 1 - General Fac’~rs, Office of Research and Development, National Center for Environmental Assessment.

U.S. EPA 1997b: Exposure Factors Handbook. Volume 3 - Activity Fac! irs, Office of Research and Development, National Center for Environmental Assessment.

(1) Prolessional Judgement.
NA: Not applicable.
NE: Not evaluated.

Source: Ecology and Environment. Inc., 2000.

3/1/00
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TABLE 4.2
VALUES USED FOR DAILY INTAKE CALCULATIONS
RIVERDALE CHEMICAL COMPANY SITE

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface and subsurface soil
Exposure Point: Onsite
Receptor Population: Construction/Utility Worker
Receptor Age: Adult ]
Exposure Route] Parameter Parameter Definition Units RME RME CT CcT Intake Equation/
Code Value Rationale/ Value | Rationale/ Model Name
Reference Reference
Ingestion Cs Chemical Concentration in Sol mg/kg See Table 3.2 _Sem_b?F NA EhmmcmﬂW |
IR-S Ingestton Rate of Sofl mg/day 100 U.S. EPA 1997a NE NA CSxIR-SxFSxEFx ED xCF1 x 1/BW x 1/AT
FS Fraction from Source unitless 1 (n NE NA
EF Exposure Frequency days/year 250 U.S. EPA 1991a NE NA
ED Exposure Duration years 1 U.S. EFA 1997b NE NA
CF1 Conversfon Factor 1 kg/mg 0.000001 - NE NA
BW Body Weight kg 71.8 U.S. EPA 1997a NE NA
AT-C [Averaging Time (Cancer} days 27.375 U.S. EPA 1997a NE NA
AT-N__ |Averaging Time (Non-Cancer) days 365 U.S. EPA 1991a NE NA
Dermal CS Chemical Concentration in Soil mg/kg See Table 3.2 See Table 3.2 NE NA Chronic Daily Intake (CDI) (mg/kg-day) =
SSAF  |Soll to Skin Adherence Factor mg/cm2-event 0.122 U.S. EPA 1997a NE NA CS x SSAF x SA x DABS x EF x ED x CF1 x
SA Skin Surface Area Available for Contact cm2 10.000 U.S. EPA 1997a NE NA 1/BW x 1/AT
DABS |Dermal Absorption Factor (Solid) unitless See Table 4.3{ See Tabie 4.3 NE NA
EF Exposure Frequency days/year 250 U.S. EPA 1991a NE NA
ED Exposure Duration years 1 U.S. EPA 1997b NE NA
CF1 Converston Factor 1 kg/mg 0.000001 - NE NA
BW Body Weight kg 71.8 U.S. EPA 1997a NE NA
AT-C  |Averaging Time (Cancer) days 27,375 U.S. EPA 1997a] NE NA
AT-N _ ]Averaging Time {Non-Cancer) days 365 U.S. EPA 1991a NE NA
References

U.S. EPA 199)a: Risk Assessment for Superfund. Vol.1: Human Health Evaluation Manual - Supplementat Guidance, Standard Defauit Exposure FPactors. Interim Final. OSWER Directive 9285.6-03.
U.S. EPA 1997a: Exposure Factors Handbook. Volume 1 - General Factors, Office of Rescarch and Development, Natfonal Center for Environmental Assessment.

U.S. EPA 1997b: Exposure Factors Handbook. Volume 3 - Activity Factors, Office of Research and Development, National Center for Environmental Assessment.

(1) Professional Judgement.

NA: Not applicable.

NE: Not evaluated.

Source: Ecology and Environment, Inc., 2000. 3/1/00
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TABLE 4.3

DERMAL AND GASTROINTESTINAL ABSORPTION FACTORS

RIVERDALE CHEMICAL COMPANY SITE

Page 1 of 2

Dermal Gastrointestinal
Absorption Factor Dermal Absorption Absorption Gastrointestinal Absorption
Chemical from Soil Factor Source Factor (1) Factor Source
Aldrin 0.078 ATSDR 1992 0.750 ATSDR 1992; DDT & TCDD surrogates
Benzola]anthracene 0.130 US EPA Reg IX PRG Table 1.000 Assumed; point of contact
Benzola]pyrene 0.130 US EPA Reg IX PRG Table 1.000 Assumed; point of contact
Benzo[blfluoranthene 0.130 US EPA Reg IX PRG Table 1.000 Assumed; point of contact
Benzolk]fluoranthene 0.130 US EPA Reg IX PRG Table 1.000 Assumed; point of contact
Chlordane 0.040 ATSDR 1993 0.800 ATSDR 1993
Chloroantline. p- 0.100 US EPA Reg IX RBC Table 1.000 Assumed
Chrysene 0.130 US EPA Reg IX PRG Table 1.000 Assumed: point of contact
Di(2-ethylhexyl)phthalate 0.200 ATSDR 1993 0.250 ATSDR 1993
Di-n-octyl phthalate 0.200 Surrogate: DEHP - ATSDR 1993 0.250 Surrogate: DEHP - ATSDR 1993
Dichlorodiphenyldichloroethane, p,p'- 0.013 US EPA Dermal Exposure Assessment Manual 0.750 ATSDR 1989; TCDD surrogate
Dichlorodiphenyldichloroethylene, p,p'- 0.013 US EPA Dermal Exposure Assessment Manual 0.750 ATSDR 1989; TCDD surrogate
Dichlorodiphenyltrichloroethane, p,p'- 0.013 US EPA Dermal Exposure Assessment Manual 0.750 ATSDR 1989; TCDD surrogate
Dichlorophenol, 2,4- 0.250 Surrogate: PCP 1.000 Surrogate PCP
Dieldrin 0.077 ATSDR 1992 0.900 ATSDR 1992; PCB surrogates
Endrin 0.100 US EPA Reg IX RBC Table 1.000 Assumed
Heptachlor 0.128 US EPA Reg IX PRG Table 0.780 ATSDR 1993
Heptachlor epoxide 0.100 US EPA Reg IX PRG Table 1.000 Assumed
Hexachlorobenzene 0.075 ATSDR 1996 0.800 ATSDR 1996
Hexachlorocyclohexane, alpha- 0.103 US EPA Reg IX PRG Table 0.970 ATSDR 1993
Hexachlorocyclohexane, beta- 0.110 US EPA Reg IX PRG Table 0.910 ATSDR 1993
Hexachlorocyclohexane, gamma- 0.040 Duff & Kissel 1996 0.990 ATSDR 1993
Indenol1,2,3-cd]pyrene 0.130 US EPA Reg IX PRG Table 1.000 Assumed; point of contact
Methylnaphthalene, 2- 0.500 Surrogate: Naphthalene 1.000 Assumed
Naphthalene 0.500 ATSDR 1995 1.000 Assumed
Pyrene 0.130 US EPA Reg IX PRG Table 1.000 Assumed; point of contact
US EPA 1994 Estimating Exposure to Dioxin- US EPA 1994 Estimating Exposure to
TCDD. 2.3.7.8- 0-030 like Compounds, Vol. HI 0750 Dioxin-like Compounds.g Vol. 1
[Toxaphene 0.100 US EPA Reg IX RBC Table 1.000 Assumed
[Trichlorophenol. 2,4.6- 0.250 Surrogate: PCP 1.000 Surrogate: PCP

Footnotes on next page.

Source: Ecology and Environment, Inc., 2000.

3/1/00
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TABLE 4.3
DERMAL AND GASTROINTESTINAL ABSORPTION FACTORS
RIVERDALE CHEMICAL COMPANY SITE
Footnotes:

ATSDR year = Agency for Toxic Substances and Disease Registry Toxicological Profile for chemical.
IRIS = Integrated Risk Information System.

HEAST = Health Effects Assessment Summary Tables.

PRG = Preliminary remediation goal.

TCDD, 2,3.7.8- = 2,3,7,8-Tetrachlorodibenzo- p-dioxin.

(1) Used as oral to dermal adjustment factors for reference doses and cancer slope factors - see Tables 5.1 and 6.1.

Source: Ecology and Environment. Inc., 2000.

Page 2 of 2
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TABLE 5.1
NON-CANCER TOXICITY DATA - ORAL/DERMAL
RIVERDALE CHEMICAL COMPANY SITE

Chemical Chronic/ Oral RfD Onl RD Onal to Dermal Adjusted Units Primary Combined Sources of RfD: Dates of RfD:
of Potential Subchronic Value Units Adjustment Dermal Target Uncertainty/Modifying Target Organ Target Organ (3)
Concern Factor (1) RfD (2) Organ Factors (MM/DD/YY)

Aldrin Chronic 3.0E-05 mg/kg-day 0.75 2.3E-05 mg/kg-day Liver 1,000 IRIS 3/1/88
Aldrin Subchronic 3.0E-05 mg/kg-day 0.75 2.3E-05 mg/kg-day Liver 1.000 HEAST mm
“hlordane Chronic 5.0E-04 mg/kg-day 0.80 4.0E-04 mg/kg-day Liver 300 IRIS 27798
11“(,“1“: Subchronic 5.0E-04 mg/kg-day 0.80 4.0E-04 mg/kg-day Liver 300 CHRONIC ORAL 27198
jChloroantiline, p- Chronic 4.0E-03 mg/kg-day 1.00 4.0E-03 mg/kg-day Spleen 3,000 IRIS 21195
IChlocoaniline, p- Subchronic 4.0E-03 mg/kg-day 1.00 4.0E-03 mg/kg-day Spleen 3,000 HEAST 5131195
Di(2-ethylhexyl)phthalate Chronic 2.0E-02 mg/kg-day 0.25 5.0E-03 mg/kg-day Liver 1,000 IRIS 50191
Di-n-octyl phthalate Chronic 2.0E-02 ; mg/kg-day 0.25 5.0E-03 mg/kg-day Kidney 1,000 HEAST 513195
Di-n-octyl phthalate Subchronic | 20E-02 | mgXkg-day 0.25 5.0E-03 mg/kg-day Kidney 1,000 HEAST 33193
Dichlorodiphenyltrichloroethane, p.p™- Chronic 5.GE-04 mg/kg-day 0.75 3.8E-04 mg/kg-day Liver 100 IRIS 2196
Dichiorodiphenyltrichloroethane, p,p'- Subchronic | 5.0E-04 | mg/kg-day 0.75 3.8E-04 mg/kg-day Liver 100 CHRONIC ORAL 3/31/93
Dichlorophenol, 2.4- Chronic 3.0E-03 mg/kg-day 1.00 3.0E-03 mg/kg-day | Nervous system 100 IRIS 6/30/88
Dichlorophenol, 2,4- Subchronic | 3.0E-03 | mgXkg-day 1.00 3.0E-03 mg/kg-day | Immune system 100 HEAST 3/31/93
Dieldrin Chronic 5.0E-05 mg/kg-day 0.90 4.5E-05 mg/kg-day Liver 100 IRIS 9/1/90
Dieldrin Subchronic 5.0E-05 mg/kg-day 0.90 4.5E-08 mg/kg-day Liver 100 HEAST 3/3193
Endrin Chronic 3.0E-04 mg/kg-day 1.00 3.0E-04 mg/kg-day Liver 100 IRIS 4/191
Endrin Subchronic | 3.0E-04 | mgkg-day 1.00 3.0E-04 mg/kg-day C‘"':;::;"“’ 100 HEAST 331193
Heptachlor Chronic 5.0E-04 mg/kg-day 0.78 3.9E-04 mg/kg-day Liver 300 IRIS 3/1/91
Heptachlor Subchronic 5.0E-04 mg/kg-day 0.78 3.9E-04 mg/kg-day Liver 300 HEAST 373193
Heptachlor epoxide Chronic 1.3E-05 mg/kg-day 1.00 1.3E-05 mg/kg-day Liver 1,000 fRIS 3191
Heptachlor epoxide Subchronic | 1.3E-05 | mg/kg-day 1.00 1.3E-05 mg/kg-day Liver 1,000 HEAST M97
Hexachlorobenzene Chronic 8.0E-04 mg/kg-day 0.80 6.4E-04 mg/kg-day Liver 100 IRIS 4/1/91
[Hexachlorocyclohexane, gamma- Chronic 3.0E-04 mg/kg-day 0.99 3.0E-04 mg/kg-day Liver 1,000 IRIS 3/1/88
Hexachlorocyclohexane, gamma- Subchronic 3.0E-03 mg/kg-day 0.99 3.0E-03 mg/kg-day Liver 100 HEAST 3/31/93
aphthalene Chronic 2.0E-02 mg/kg-day 1.00 2.0E-02 mg/kg-day Whole body 3,000 IRIS 9/17/98
Pyrene Chronic 3.0E-02 | mgkg-day 1.00 3.0E-02 mg/kg-day Kidney 3,000 IRIS 711193
Pyrene Subchronic 3.0E-01 mg/kg-day 1.00 3.0E-01 mg/kg-day Kidney 300 HEAST 713197

(1) Refer to U1.S. EPA 1989 RAGS, Part A,

See Table 4.12 of this document for factor sources.

(2) Dermal RfD = Oral RfD x Oral to Dermal Adjustment Factor

(3) For IRIS values: date RfD> was last revised:

For HEAST values: date of most recent HEAST update.

Source: Ecology and Environment. Inc , 2000

IRIS = Integrated Risk Information System.

HEAST = Health Effects Assessment Summary Tables.
CHRONIC ORAL = Extrapolated from Chronic Oral RfD

(

Page 1 of |
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TABLE 6.1
CANCER TOXICITY DATA -- ORAL/DERMAL
RIVERDALE CHEMICAL COMPANY SITE
Chemical Oral Cancer Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date (2)
of Potential Slope Factor Adjustment Cancer Slope Factor (1) Cancer Guideline Target Organ (MM/DD/YY)
Concern Factor Description
Aldrin 1.7E+01 0.75 2.3E+01 (mg/kg-day) ~! B2 IRIS 71193
Benz[a]anthracene 7.3E-01 1.00 7.3E-01 (mg/kg-day) -1 B2 NCEA 3/1/94
Benzo[a]pyrene 7.3E+00 1.00 7.3E400 (mg/kg-day) -1 B2 RIS 11/1/94
Benzo{blfluoranthene 7.3E-01 1.00 7.3E-01 (mg/kg-day) -1 B2 NCEA 3/1194
Benzofk]fluoranthene 7.3E-02 1.00 7.3E-02 (mg/kg-day) -1 B2 NCEA 3/1/94
hlordane 3.5E-01 0.80 4.4E-01 (mg/kg-day) -1 B2 IRIS 2/7198
hloroaniline, p- 6.4E-02 1.00 6.4E-02 (mg/kg-day) ! B2 OPP 12/15/87
rysene 7.3E-03 1.00 7.3E-03 (mg/kg-day) ! B2 NCEA 3/1/94
Di(2-ethythexyl)phthalate 1.4E-02 0.25 5.6E-02 (mg/kg-day) -l B2 IRIS 2/1/93
Dichlorodiphenyl dichloroethane, p,p'- 2.4E-01 0.75 3.2E-01 (mg/kg-day) -l B2 IRIS 8/22/88
Dichlorodiphenyldichloroethylene, p,p™- 3.4E-01 0.75 4.5E-0] (mg/kg-day) -1 B2 IRIS 8/22/88
Dichlorodiphenyltrichloroethane, p,p'- 3.4E-01 0.75 4.5E-01 (mg/kg-day) -1 B2 IRIS 5/1/91
Dieldrin 1.6E+01 0.90 1.8E+01 (mg/kg-day) -l B2 IRIS 771/93
Heptachlor 4.5E+00 0.78 5.8E+00 (mg/kg-day) -1 B2 IRIS 7/1/93
Heptachlor epoxide 9.1E+00 1.00 9.1E+00 (mg/kg-day) -1 B2 IRIS 7/1/93
Hexachlorobenzene 1.6E+00 0.80 2.0E+00 (mg/kg-day) -} B2 IRIS 1171796
Hexachlorocyclohexane, alpha- 6.3E+00 0.97 6.5E+00 (mg/kg-day) -l B2 IRIS 71193
Hexachlorocyclohexane, beta- 1.8E+00 091 2.0E+00 (mg/kg-day) ! C IRIS 7/1/93
Hexachlorocyclohexane, gamma- 1.8E+00 0.99 1.8E+00 (mg/kg-day) ™! B2-C IRIS 5/31195
Indeno[ 1,2,3-cd]pyrene 7.3E-01 1.00 7.3E-01 (mg/kg-day) - B2 NC 3/1/94
CDD 23,78 1.5E405 0.75 2.0E+05 (mg/kg-day) A B2 HE 5/31/95
oxaphene 1.1E+00 1.00 1.1E+00 (mg/kg-day) 1 B2 IRIS 1/1/91
richlorophenol, 2,4,6- 1.1E-02 1.00 1.1E-02 (mg/kg-day) *! B2 IRIS 2/1/94
Footnotes on following page.
1/00

Source: Ecology and Environment, Inc., 2000
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Footnotes

IRIS = Integrated Risk Information System

HEAST= Health Effects Assessment Summary Tables
NCEA = National Center for Environmental Assessment
OPP = Office of Pesticide Programs

(1) See Table 4.12 for factor sources.
(2) Dermal Cancer Slope Factor = Oral Cancer Slope Factor /
Oral to Dermal Adjustment Factor
(3) For IRIS entries, date carcinogenicity assessment was last revised.
For HEAST entries, date of most recent HEAST update.
For NCEA entries, date of NCEA article.
For OPP values, date of Health Effects Determination.

Source: Ecology and Environment, Inc., 2000 (

TABLE 6.1
CANCER TOXICITY DATA -- ORAL/DERMAL
RIVERDALE CHEMICAL COMPANY SITE

EPA Group:
A - Human carcinogen
B1 - Probable human carcinogen - indicates that limited human data are available
B2 - Probable human carcinogen - indicates sufficient evidence in animals and
inadequate or no evidence in humans
C - Possible human carcinogen
D - Not classifiable as a human carcinogen
E - Evidence of noncarcinogenicity
Weight of Evidence:
Known/Likely
Cannot be Determined
Not Likely

Page 2 of 2

3/1/00




91-0

AGENCY REVIEW DRAFT

Page 1 of 2
TABLE 7.1.RME
CALCULATION OF NONCANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
RIVERDALE CHEMICAL COMPANY SITE
enario Timeframe: Current
edium: Soil
xposure Medium: Surface Soil
xposure Point: Onsite
eceptor Population: Industriat Worker
eceptor Age: Adult
Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Refe Ref '3 Refi e Refi e Hazard
Route of Potential EPC EPC EPC EPC for Hazard (Noncancer) | (Noncancer) Dose (2) | Dose Units | Conc ) C ation | Quot
Concern Value Units Value Units Calculation (1) Units Units
Oral 2.3,7.8-TCDD 3.64E-01 mg/kg 3.64E-0) mg/kg M 1.7E-07 mg/kg-day NA mg/kg-day NA NA NA
2,4.6-Trichlorophenol 1.36E+00 mg/kg 1.36E+00 mg/kg M 6.5E-07 mg/kg-day NA mg/kg-day NA NA NA
2.4-Dichlorophenol 6.07E-01 mg/kg 6.07E-01 mg/kg M 29E07 mg/kg-day 3.0E-03 mg/kg-day NA NA 9.6E-05
4.4-DDD 3.70E+01 mg/kg 3.70E+01 mg/kg M 1.8E-05 mg/kg-day NA mg/kg-day NA NA NA
4.4-DDE 9.30E+00 mg/kg 9.30E+00 mg/kg M 4.4E-06 mg/kg-day NA mg/kg-day NA NA NA
4.4-DDT 3.30E+01 mg/kg 3.30E401 mg/kg M (.6E-05 mg/kg-day S.0E-04 mg/kg-day NA NA 3.1E-02
4-Chloroaniline 2.21E+00 mg/kg 2.21E+00 mg/kg M 1.1E-06 mg/kg-day 4.0E-03 mg/kg-day NA NA 2.6E-04
Aldrin 5.30E+02 mg/kg 5.30E+02 mg/kg M 2.5E-04 mg/kg-day 3.0E-05 mg/kg-day NA NA 8.4E+400
alpha-BHC 1.77E-01 mg/kg 7.77E-01 mg/kg M 3.7E-07 mg/kg-day NA mg/kg-day NA NA NA
Benzo[a]anthracene 1.45E+00 mg/kg 1.45E400 mg/kg M 6.9E-07 mg/kg-day NA mg/kg-day NA NA NA
Benzofajpyrene 8.56E-01 mg/kg 8.56E-01 mg/kg M 4.1E-07 mg/kg-day NA mg/kg-day NA NA NA
Benzo[bjfluoranthene 1.48E+00 mg/kg 1.48E400 mg/kg M TIE07 mg/kg-day NA mg/kg-day NA NA NA
Benzo{k|fluoranthene {.33E+00 mg/kg 1.33E+00 ngKg M 6.4E-07 mg/kg-day NA mg/kg-day NA NA NA
beta-BHC 2.40E+00 mg/kg 2.40E+00 mg/kg M 1.1E-06 mg/kg-day NA mg/kg-day NA NA NA
Bis(2-ethylhexyl)phthalate 5.91E-01 mg/kg 5.91E-01 mg/kg M 2.8E-07 mg/kg-day 2.0E-02 mg/kg-day NA NA 1.4E-05
Chlordane, technical 1.10E+03 mg/kg 1.10E+03 mg/kg M 5.2E-04 mg/kg-day 5.0E-04 mg/kg-day NA NA 1.0E+00
Chrysene 1.69E+00 mg/kg t.69E+00 mg/kg M 8.0E-07 mg/kg-day NA mg/kg-day NA NA NA
Di-n-octylphthalate 1.07E+00 mg/kg 1.07E+00 mg/kg M 5.1E-07 mg/kg-day 2.0E-02 mg/kg-day NA NA 2.6E-05
Dieldrin 2.10E+02 mg/kg 2.10E+02 mg/kg M 1.0E-04 mg/kg-day 5.0E-05 mg/kg-day NA NA 2.0E+00
Endrin 5.10E+00 mg/kg 5.10E+00 mg/kg M 2.4E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 8.1E-03
g BHC (Lindane) 1.97E-02 mg/kg 1.97€-02 mg/kg M 9.4E-09 mg/kg-day 3.0E-04 mg/kg-day NA NA 3.1E-05
Heptachlor 1.90E+02 mg/kg 1.90E402 mg/kg M 9.1E-05 mg/kg-day 50E-04 | mgig-day NA NA 1.8E-01
Heptachlor epoxide 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.4E-06 mg/kg-day 1.3E-05 mg/kg-day NA NA 1.1E-01
Hexachlorobenzene 1.91E-01 mg/kg 1.91E-01 mg/kg M 9.1E-08 mg/kg-day 8.0E-04 mg/kg-day NA NA 1.1E-04
lindeno( 1,2,3-cd]pyrene 4.56E-01 mg/kg 4.56E-01 mg/kg M 2.2E07 mg/kg-day NA mg/kg-day NA NA NA
Naphthalene 6.52E-01 mg/kg 6.52E-01 mg/kg M 3.1E-07 mg/kg-day 2.0E-02 mg/kg-day NA NA 1.6E-05
Pyrene 2.68E+00 mg/kg 2.68E+00 mg/kg M 1.3E-06 mg/kg-day 3.0E-02 mg/kg-day NA NA 4.3E-05
Toxaphene 3. 17E+01 mg/kg 3.17E+01 mg/kg M 1.5E-05 mg/kg-day NA mg/kg-day NA NA NA
(Total) 1.2E+01
3/1/00

Source: Ecology and Environment. Inc . 2000.
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TABLE 7.1.RME

CALCULATION OF NONCANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
RIVERDALE CHEMICAL COMPANY SITE

Page 2 of 2

EPC. Exposure point concentration.

NA:

Not available or not applicable.

NE: Not Evaluated
(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)  Chronic.

Source. Ecology and Environment, Inc., 2000

(

enario Timeframe: Current
edium: Sail
posure Medium: Surface Soil
xposure Point: Onsite
eceptor Population: Industrial Worker
cceptor Age: Adult
Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Refe Refe Refi Refe e Hazard
Route of Potential EPC EPC EPC EPC for Hazard (Noncancer) | (Noncancer) | Dose (2) | Dose Units | Concentration| Concentration { Quotient
Concern Value Units Value Units Calculation (1) Units Units
[Dermal 23,7.8-TCDD 3.64E-01 mg/g 3.64E-01 mghg M 1.3E-07 mg/kg-day NA mg/kg-day NA NA NA
2,4,6-Trichlorophenol 1.36E+00 mg/kg 1.36E+00 mg/kg M 4.0E-06 mg/kg-day NA mg/kg-day NA NA NA
2,4-Dichlorophenol 6.07E-01 mg/kg 6.07E-01 mg/kg M 1.8E-06 mg/kg-day 3.0E-03 mg/kg-day NA NA S.9E-04
4,4-DDD 3.70E+01 mg/kg 3.70E+01 mg/kg M 5.7E-06 mg/kg-day NA mg/kg-day NA NA NA
4,4-DDE 9.30E+00 mg/kg 9.30E+00 mg/kg M 1.4E-06 mg/kg-day NA mg/kg-day NA NA NA
4.4-DDT 3.30E+01 mg/kg 3.30E+401 mg/kg M 5.1E-06 mg/kg-day 5.0E-04 mg/kg-day NA NA 1.4E-02
4-Chloroaniline 2.21E+00 mg/kg 2.21E400 meg/kg M 2.6E-06 mg/kg-day 4.0E-03 mg/kg-day NA NA 6.4E-04
Aldrin 5.30E+02 mg/kg 5.30E+02 mg/kg M 4.8E-04 mg/kg-day 3.0E-05 mg/kg-day NA NA 2.1E+01
alpha-BHC 7.77E-01 mg/kg 71.77E-01 mg/kg M 9.3E-07 mg/kg-day NA mg/g-day NA NA NA
Benzo[ajanthracene 1.45E+00 mg/kg 1.45E+00 mg/kg M 2.2E-06 mg/kg-day NA mg/kg-day NA NA NA
Benzo{alpyrene 8.56E-01 mg/kg 8.56E-01 mg/kg M 1.3E-06 mg/kg-day NA mg/kg-day NA NA NA
Benzo{b]fluoranthene 1.48E+00 mg/kg 1.48E+00 mg/kg M 2.2E-06 mg/kg-day NA mg/kg-day NA NA NA
Benzofk]fluoranthene 1.33E+00 mg/kg 1.33E+00 mg/kg M 2.0E-06 mg/kg-day NA mg/kg-day NA NA NA
beta-BHC 2.40E+00 mg/kg 2.40E+00 mg/kg M 3.1E-06 mg/kg-day NA mg/kg-day NA NA NA
Bis(2-ethyihexyl)phthalate 5.91E-01 mg/kg 5.91E-01 mg/kg M 1.4E-06 mg/kg-day 2.0E-02 mg/kg-day NA NA 2.8E-04
Chlordane, technical 1.10E+03 mg/kg 1.10E+03 mg/kg M 5.1E-04 mg/kg-day 5.0E-04 mg/kg-day NA NA 1.3E+00
Chrysene 1.69E+00 mg/kg 1.69E+00 mg/kg M 2.6E-06 mg/kg-day NA mg/kg-day NA NA NA
Di-n-octylphthalate 1.07E+00 mg/kg 1.07E+00 mgikg M 2.5E-06 mg/kg-day 2.0E-02 mg/kg-day NA NA S.0E-04
Dicldrin 2.10E+02 mg/kg 2.10E+02 mg/kg M 1.9E-04 mg/kg-day 5.0E-05 mg/kg-day NA NA 4.2E+00
Endrin 5.10E+00 mg/kg 5.10E+00 mg/kg M 5.9E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 2.0E-02
gamma-BHC (Lindane) 1.97E-02 mg/kg 1.97E-02 mg/kg M 9.2E-09 mg/kg-day 3.0E-04 mg/kg-day NA NA 3.1E-05
Heptachlor 1.90E+02 mg/kg 1.90E+02 mg/kg M 2.8E-04 mg/kg-day 5.0E-04 mg/kg-day NA NA 7.3E-01
Heptachlor epoxide 3.00E+00 mg/kg 3.00E+00 mg/kg M 3.5E-06 mg/kg-day 1.31:-08 mg/kg-day NA NA 2.7€-01
Hexachlorobenzene 1.91E-0! mg/ 1.91E-01 mg/kg M 1.7E-07 mg/kg-day 8.0E-04 mg/kg-day NA NA 2.6E-04
Indeno( 1,2,3-cd]pyrene 4.56E-01 mg g 4.56E-01 mg/kg M 6.9E-07 mg/kg-day NA mg/kg-day NA NA NA
Naphthalene 6.52E-01 mg/kg 6.52E-01 mg/kg M 3.8E-06 mg/kg-day 2.01:-02 mg/kg-day NA NA 1.9E-04
Pyrene 2.68E+00 mg/k 2.68E+00 mg/kg M 4.1E-06 mg/kg-day 3.0E-02 mg/kg-day NA NA 1.4E-04
Toxaphene 3.17E+01 mgh g 3.17E+01 mg/kg M 3.7E-05 mg/kg-day NA mg/kg-day NA NA NA
(Total) 2.8E+01
Total Hazard Index Across All Exposure Routes/Pathways 4.0E+0)

3/1/00
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TABLE 7.2.RME
CALCULATION OF NONCANCER HAZARDS
REASONABLE MAXTMUM EXPOSURE
RIVERDALE CHEMICAL COMPANY SITE
enario Timeframe: Current :
edium: Soit i
posure Medium: Surface and Subsurface Soil ;
Exposure Point: Onsite
eceptor Population: Construction Workers :
eceplor Age: Adult ‘
Exposure Chemical Medium Medinm Route Route EPC Selected Intake Intake Reference | Refe Refi e Ref ¢ Hazard
Route of Potential EPC EPC EPC EPC for Hazard {(Noncancer) { (Noncancer) Dose (2) | Dose Units | Concentration | Concentration| Quotient
Concemn Value Unit . Value Units Calculation (1) Units Units
\ 23,7.8-TCDD 2.33E-02 mg/kg 2.33E-02 mg/kg M 8.1E-09 mg/kg-day NA mg/kg-day NA NA NA
2,4,6-Trichlorophenol 1.36E+00 mg/kg 1.36E+00 mg/kg M 4.0E-06 mg/kg-day NA mg/kg-day NA NA NA
2,4-Dichlorophenol 6.07E-01 mg/kg 6.07E-01 mg/kg M 1.8E-06 mg/kg-day 3.0E-03 mg/kg-day NA NA 5.9E-04
4,4-DDD 3.70E+01 mg/kg 3.70E+01 mg/kg M 5.7E-06 mg/kg-day NA mg/kg-day NA NA NA
4,4-DDE 9.30E+00 mg/kg 9.30E+00 mg/kg M 1.4E-06 mg/kg-day NA mg/kg-day NA NA NA
4,4'-DDT 3.30E+01 mg/hg 3.30E+01 mg/kg M 5.1E-06 mg/kg-day 50E-04 | mp/kg-day NA NA 1.4E-02
4-Chloroaniline 2.21E+00 mg/kg 2.21E+00 mg/kg M 2.6E-06 mg/kg-day 4.0E-03 mg/kg-day NA NA 6.4E-04
Aldrin 5.30E+02 mg/kg 5.30E+02 mg/kg M 4.8E-04 mg/kg-day 3.0E-05 mg/kg-day NA NA 2.1E+0]
alpha-BHC 7.77E-0} mg/kg 7.77E-01 mg/kg M 9.3E07 mg/kg-day NA mg/kg-day NA NA NA
Benzo|ajanthracene 1.45E+00 mg/kg 1.45E+00 mg/kg M 2.2E-06 mg/kg-day NA mg/kg-day NA NA NA
Benzola]pyrene 8.56E-01 mg/kg 8.56E-01 mg/kg M 1.3E-06 mg/kg-day NA mg/kg-day NA NA NA
Benzo|b]fluoranthene 1.48E+00 mg/kg 1.48E+00 mg/kg M 2.2E-06 mg/kg-day NA mg/kg-day NA NA NA
Benzo|k|fluoranthene 1.33E400 mg/kg 1.33E400 mg/kg M 2.0E-06 mg/kg-day NA mg/kg-day NA NA NA
beta-BHC 2.40E+00 mg/kg 2.40E+00 mg/kg M 3.1E-06 mg/kg-day NA mg/kg-day NA NA NA
Bis(2-ethythexy!)phthalate 5.91E-01 mg/kg 5.91E-01 mg/kg M 1.4E-06 mg/kg-day 2.0E-02 mg/kg-day NA NA 2.8E-04
Chlordane, technical 1.10E+03 mg/kg 1.10E+03 mg/kg M 5.1E-04 mg/kg-day 5.0E-04 mg/kg-day NA NA 1.3E+00
Chrysene .69E+00 mg/kg 1.69E+00 mg/kg M 2.6E-06 mg/kg-day NA mg/kg-day NA NA NA
Di-n-octylphthalate 1.07E4+00 mg/kg 1.07E+00 mg/kg M 2.5E-06 mg/kg-day 2.0E-02 mg/kg-day NA NA 5.0E-04
Dieldrin 2.10E+02 mg/kg 2.10E+02 mg/kg M 1.9E-04 mg/kg-day 5.0E-05 mg/kg-day NA NA 4.2E+00
Endrin 5.10E+00 mg/kg 5.10E+00 mg/kg M 5.9E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 2.0E-02 f
g BHC (Lindane) 1.97E-02 mg/kg 1.97E-02 mg/kg M 9.2E-09 mg/kg-day 3.0E-03 mg/kg-day NA NA 3.1E-06
Heptachlor 1.90E+02 mg/kg 1.90E+02 mg/kg M 2.8E-04 mg/kg-day 5.0E-04 mg/kg-day NA NA 7.3E-01 |
Heptachlor epoxide 3.00E+00 mg/kg 3.00E+00 mp/kg M 3.5E-06 mg/kg-day 1.3E05 | mg/kg-day NA NA 2.7E-01 |
Hexachlorobenzene 1.91E-0t mg/kg 1.91E-01 mg/kg M 1.7E-07 mg/kg-day NA mg/kg-day NA NA NA
tndenof 1,2.3-cdjpyrene 4.56E-01 mg/kg 4.S6E-01 mg/kg M 6.9E-07 mg/kg-day NA mg/kg-day NA NA NA
Pyrene 2.68E+00 mg/kg 2.68E+00 mg/kg M 4.1E-06 mgikg-day | 3O0EO1 | mgkg-day NA NA 1.4E-05
Toxaphene ) 3.17E+01 mg/g 3.17E401 mg/kg M 3.7E05 mg/kg-day NA mg/kg-day NA NA NA
(Total) 2.8E+01
Total Hazard Index Across All Exposure Routes/Pathways 5.1E+01

EPC: Exposure point concentration

NA: Not available or not applicable.

NE: Not Evaluated

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

(2) Chronic.

Source: Ecology and Environment. tne.. 2000 3/1/00
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TABLE 7.2.RME

CALCULATION OF NONCANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
RIVERDALE CHEMICAL COMPANY SITE
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enario Timeframe: Current
edium: Soil
posure Medium: Surface and Subsurface Soil
xposure Point: Onsite
eceptor Population: Construction Workers
eceptor Age: Adult
Exposure Chemical Medium Medi' n Route Route EPC Selected Intake Intake Ref Refe f fi Hazard
Route of Potential EPC EPC EPC EPC for Hazard (Noncancer) | (Noncancer) | Dose (2) | Dose Units C ation | Quot
Concern Value Unit: Value Units Calculation (1) Units Units
| 23,7.8-TCDD 2.33E-02 mg/kg 2.33E-02 mg/kg M 2.2E-08 mg/kg-day NA mg/kg-day NA NA NA
2,4,6-Trichlorophenol 1.36E+00 mg/kg 1.36E+00 mg/kg M 1.3E06 mg/kg-day NA mg/kg-day NA NA NA
2,4-Dichlorophenol 6.07E-0! mg/kg 6.07E-01 mg/g M S.8E-07 mg/g-day | 30E-03 | mgAg-day NA NA 1.96-04
4,4-DDD 3.70E+01 mg/ke 3.70E+01 mg/kg M 3.5E-05 mg/kg-day NA mg/kg-day NA NA NA
4,4-DDE 9.30E+00 mg/kg 9.30E+00 mg/kg M 8.9E-06 mg/kg-day NA mg/kg-day NA NA NA
4,4-DDT 3.30E+01 mg/kg 3.30E+01 mg/kg M 3.1E-05 mg/kg-day SO0E-04 | mghg-day NA NA 6.3E-02
4-Chloroaniline 2.21E+00 mg/kg 2.21E+00 mg/kg M 2.1E-06 mg/kg-day 4.0E-03 mg/kg-day NA NA S3E-04
Aldrin 5.30E+02 mg/kg 5.30E+02 mg/kg M 5.1E-04 mg/kg-day 3.0E-05 mg/kg-day NA NA 1.7E+01
alpha-BHC 7.77E-01 mg/kg 1.77E-01 mg/kg M 7.4E-07 mg/kg-day NA mg/kg-day NA NA NA
Benzo{alanthracene 1.45E+00 mg/kg 1.45E+00 mg/kg M 1.4E-06 mg/kg-day NA mg/kg-day NA NA NA
Benzo[a]pyrene 8.56E-01 mg/kg 8.56E-01 mg/kg M 8.2E-07 mg/kg-day NA mg/kg-day NA NA NA
Benzo(blfluoranthene 1.48E4+00 mg/kg 1.48E+00 mg/kg M 1.4E-06 mg/kg-day NA mg/kg-day NA NA NA
Benzo|k]fluoranthene 1.33E+00 mg/kg 1.33E+00 mg/kg M 1.3E-06 mg/kg-day NA mg/kg-day NA NA NA
|beta-BHC 2.40E+00 mg/kg 2.40E+00 mg/kg M 2.3E-06 mg/kg-day NA mg/kg-day NA NA NA
Bis(2-cthylhexyl)phthalate S9IE-0) mg/kg 5.91E-01 me/ke M S.6E-07 mg/kg-day 20E02 | mgikg-day NA NA 2.8E-0S
Chlordane, technical 1.10E403 mg/kg 1.10E+03 mg/kg M 1.0E-03 mg/kg-day 5.0E-04 mg/kg-day NA NA 2.1E+00
Chrysene 1.69E+00 mg/kg 1.69E+00 mg/kg M 1.6E-06 mg/kg-day NA mg/kg-day NA NA NA
Di-n-octylphthalate 1.07E+00 mg/kg 1.07E+00 mg/kg M 1.0E-06 mg/kg-day 2.0E-02 mg/kg-day NA NA S.1E-05
Dieldrin 2.10E+02 mg/kg 2.10E+02 mg/kg M 2.0E-04 mg/g-day 5.0E-05 mg/kg-day NA NA 4.0E+00
Endrin 5.10E+00 mg/kg 5.10E+00 mg/kg M 4.9E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 1.6E-02
gamma-BHC (Lindane) 1.97E-02 mg/g 1.97E-02 mg/kg M 1.9E-08 mg/kg-day 3.0E-03 mg/kg-day NA NA 6.3E-06
Heptachlor 1.90E+02 mg/kg 1.90E+02 mg/kg M 1.8E-04 mg/kg-day 50E-04 | mg/kg-day NA NA 3.6E-01
|Heptachlor epoxide 3.00E+00 mg/kg 3.00E+00 mg/kg M 2.9E-06 mg/kg-day 1.3E-05 mg/kg-day NA NA 2.2E-01
Hexachlorobenzene 1.91E-0I mg/kg 1.91E-0t mg/kg M 1.8E-07 mg/kg-day NA mg/kg-day NA NA NA
Indeno| 1,2,3-cd]pyrene 4.56E-01 mghg 4.56E-01 mg/kg M 44E-07 mg/kg-day NA mg/kg-day NA NA NA
Pyrene 2.68E+00 mg/kg 2.68E+00 mg/kg M 2.6E-06 mg/kg-day 3.0E-01 mg/kg-day NA NA 8.5E-06
Toxaphene JITEH01 mg/kg JI7E+01 mg/kg M 3.0E-05 mg/kg-day NA mg/kg-day NA NA NA
(Total) 2.4E+01

Source: Ecology and Environment, (nc., 2000.

3/1/00
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TABLE 8.1.RME

CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
RIVERDALE CHEMICAL COMPANY SITE

enario Timeframe: Current
edium: Soil
xposure Medium: Surface Soil
xposure Point: Onsite
eceptor Population: Industrial Workers
eceptor Age: Adults
Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation (1) Units
Oral 2,3,7.8-TCDD 3.64E-01 mg/kg 3.64E-01 mg/kg M 5.07E-08 | mg/kg-day L.50E+05 | (mg/kg-day) -1 7.6E-03
2,4.6-Trichlorophenol 1.36E+00 mg/kg 1.36E+00 mg/kg M 1.89E-07 | mpg/kg-day 1.10E-02 (mg/kg-day) -1 2.1E-09
2,4-Dichlorophenal 6.07E-01 meg/kg 6.07E-01 mg/kg M NA mg/kg-day NA (mg/kg-day) -1 NA
4,4.DDD 3.70E+01 mg/kg 3.70E+01 mg/kg M 5.15E-06 | mg/kg-day 2.40E-01 (mg/kg-day) -1 1.2E-06
4.4-DDE 9.30E+00 mg/g 9.30E+00 mg/kg M 1.30E-06 | mghg-day | 3.40E-01 |(mghg:day) -1 | 4.4E-07
4.4-DDT 3.30E+01 mg/kg 3.30E+01 mg/kg M 4.60E-06 | mg/g-day 3.40E-01 (mg/kg-day) -! 1.6E-06
4-Chloroaniline 2.21E+00 mg/kg 2.2JE+00 mg/kg M 3.08E-07 | mg/g-day 6.38E-02 | (mg/kg-day) -1 2.0E-08
Aldrin 5.30E+02 mg/kg 5.30E+02 mg/kg M 7.38E-05 | mg/kg-day 1.70E401 | (mg/kg-day) -1 1.3E-03
alpha-BHC 1.77E01 mg/kg 7.77E-01 mg/kg M 1.08E-07 | mghgday | 6.30E+00 |(mgikg-day) -1 | 6.8E-07
Benzo{ajanthracene 1.45E+00 mg/kg 1.45E+00 mg/kg M 203E-07 | mgikgday | 7.30E-01 | (mghg-day) -1 | 1.5E-07
Benzo{a)pyrene 8.56E-01 mg/kg 8.56E-01 mg/kg M L19E07 | mg/ikg-day 7.30E400 | (mg/kg-day) -1 8.7E-07
Benzo[blfluoranthene 1.48E+00 mg/kg 1.48E+00 mg/kg M 2.06E-07 | mg/kg-day 7.30E-01 (mg/kg-day) -1 1 .5E-07
Benzo(k}fluoranthene 1.33E+00 mg/kg 1.33E+00 mg/kg M 1.86E-07 | mg/kg-day 7.30E-02 (mg/kg-day) -1 1.4E-08
beta-BHC 2.40E+00 mg/kg 2.40E+00 mg/kg M 3.34E-07 | mg/kg-day 1.80E+00 | (mg/kg-day) -| 6.0E-07
Bis(2-cthylhexyl)phthalate 5.91E-01 mg/kg 5.91E-01 mg/kg M 8.23E-08 | mg/kg-day 1.40E-02 (mg/kg-day) -1 1.2E-09
Chlordane, technical 1.10E+03 mg/kg 1.10E+03 mg/kg M |.53E-04 | mg/kg-day 3.50E-01 (mg/kg-day) -1 5.4E-05
Chrysene 1.69E+00 mg/kg 1.69E+00 mg/kg M 235607 | mgkgday | 7.30E03 |(mgkg-day) -1 | 1.7E-09
Di-n-octylphthalate 1.OTE+00 mg/kg 1.07E+00 mg/kg M NA mg/kg-day NA - (mg/kg-day) -| NA
Dieldrin 2.10E+02 mg/kg 2.10E+02 mg/kg M 2.92E-05 | mg/kg-day 1.60E+01 | (mg/kg-day) -1 4.7E-04
Endrin 5.10E+00 mg/kg 5.10E+00 mg/kg M NA mg/kg-day NA (mg/kg-day) -t NA
|gamma-BHC (Lindane) 1.97E-02 mg/kg 1.97E-02 mg/kg M 2.75E-09 | mg/kg-day 1.80E400 | (mg/kg-day) -1 4.9E-09
Heptachlor 1.90E+02 mg/kg {.90E+02 mg/keg M 2.65E-05 | mg/kg-day 4.50E+00 | (mg/kg-day) -1 1.2E-04
Heptachlor epoxide 3.00E+00 mg/kg 3.00E+00 mg/kg M 4.18E-07 | mg/kg-day 9.10E+00 | (mg/kg-day) -i 3.8E-06
Hexachlorobenzene 1.91E-01 mg/g 1.91E-01 mgkg M 267E-08 | mgkgday | 1.60E+00 | (mg/kg-day) -1 | 43E-08
indenol1,2,3-cd]pyrence 4,56E-01 mg/kg 4.56E-01 mg/kg M 6.35E-08 | mg/kg-day 7.30E-01 (mg/kg-day) -1 4.6E-08
Naphthalene 6.52E-01 mg/kg 6.52E-01 mg/kg M 9.08E-08 | mg/kg-day NA (mg/kg-day) -1 NA
Pyrene 2.68E+00 mg/kg 2.68E+00 mg/kg M NA mg/kg-day NA (mg/kg-day) -1 NA
Toxaphene 3.17E+401 mg/kg 3.17E+01 mg/kg M 4.42E-06 | mg/kg-day 1.10E4+00 | (mg/kg-day) -! 4.9E-06
(Total) 9.5E-03

Source Ecology and Environtent, Inc . 2000

Page 1 of 2
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TABLE 8.1 RME
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
RIVERDALE CHEMICAL COMPANY SITE
cenario Timeframe: Current
edium: Soil
xposure Medium: Surface Soil
xposure Point: Onsite
eceptor Population: Industrial Workers
eceptor Age: Adults
Exposure Chemical Medium Medium Route Route EPC Selected intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation (1) Units
IDermal 2,3,7,8-TCDD 3.64E-01 mg/kg 3.64E-01 mg/g M 3.71E-08 | mg/kg-day L.S0E+05 | (mg/kg-day) -1 7.4E-03
2,4,6-Trichlorophenol 1.36E+00 mg/kg 1.36E+00 mg/kg M 1.16E06 | mg/kg-day | 1.10E-02 |(mgig-day) -1 | 13E-08
2,4-Dichlorophenol 6.07E-01 me/g 6.07E-01 mgkg M NA mg/kg-day NA (mg/kg-day) -1 NA
4,4-DDD 3.70E+01 mg/kg 3.70E+01 mg/kg M 1.68E-06 | mg/kg-day 2.40E-01 (mg/kg-day) -1 5.4E-07
4,4 -DDE 9.30E+00 mg/kg 9.30E+00 mg/kg M 4.21E-07 | mg/kg-day 3.40E-01 | (mg/kg-day) -1 1.9E-07
4,4-DDT 3.30E+40! mghg | 3.30E+01 mg/kg M 1.50E06 | mgikg-day | 3.40E-01 |(mgig-day) -1 | 68E-07
4-Chloroaniline 2.21E+00 mg/kg 2.21E+00 mg/kg M 7.51E-07 | mg/kg-day 6.38E-02 | (mg/kg-day) -1 4.8E-08
Aldrin 5.30E+02 mg/kg 5.30E+02 mg/kg M 1.40E-04 | mg/kg-day 1.70E+01 | (mg/kg-day) -! 1.2E-03
alpha-BHC 7.77E-01 me/kg 7.77E01 mg/kg M 2.72E-07 | mgigday | 6.30E+00 |(mgkgday) -1 | 1.8E-06
Benzo|alanthracene 1.45E+00 mg/kg 1.45E+00 mg/kg M 6.42E-07 | mg/kg-day 7.30E-01 (mg/kg-day) -1 4.7E-07
Benzofalpyrene 8.56E-01 mg/kg 8.56E-01 mg/kg M 3.78E07 | mg/kg-day 7.30E+00 | (mg/kg-day) -1 2.8E-06
Benzo(b]fluoranthene 1.48E+00 mg/kg 1.48E+00 mg/kg M 6.54E-07 | mg/kg-day 7.30E-01 {mg/kg-day) -1 4.8E-07
Benzo{k)fluoranthene 1.33E+00 mg/kg 1.33E+00 mg/kg M 5.89E-07 | mg/kg-day 7.30E-02 (mg/kg-day) -1 4.3E-08
beta-BHC 2.40E+00 mg/kg 2.40E+00 mg/kg M 8.96E-07 | mg/kg-day 1.80E+00 | (mg/kg-day) -1 {.8E-06
Bis(2-cthythexyl)phthalate 5.91E-0t mg/kg 591E-01 mg/kg M 4.02E-07 | mg/kg-day 1.40E-02 (mg/kg-day) -1 2.2E-08
Chlordane, technical 1.10E+03 mg/kg 1.10E+03 mg/kg M 1.50E-04 | mg/kg-day 3.50E-01 (mg/kg-day) -1 6.5E-05
Chrysene 1.69E+00 me/kg 1.69E+00 mg/kg M 7.46E-07 mg/kg-day 7.30E-03 (mg/kg-day) -1 5.4E-09
Di-n-octylphthalate 1.07E+00 mg/kg 1.07E+00 mg/kg M NA mg/kg-day NA (mg/kg-day) -1 NA
Dieldrin 2.10E+02 mg/kg 2.10E+02 mg/kg M 5.50E-05 | mg/kg-day 1.60E+0I | (mg/kg-day) -1 9.8E-04
Endrin 5.10E+00 mg/kg 5.10E+00 mg/kg M NA mg/kg-day NA (mg/kg-day) -1 NA
gamma-BHC (Lindane) 1.97E-02 mg/kg 1.97E-02 mg/kg M 2.68E-09 | mg/kg-day i.80E+00 | (mg/kg-day) -1 4.9E-09
Heptachlor 1.90E+02 mg/kg 1.90E+02 mg/g M 8.28E-05 | mg/kg-day 4.50E4+00 | (mg/kg-day) -1 4.8E-04
Heptachlor cpoxide 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.02E-06 | mg/kg-day 9.10E+00 | (mg/kg-day) -! 9.3E-06
Hexachlorobenzene 1.91E-01 mg/kg 1.91E01 mgig M 488E-08 | mgkgday | 1.60E+00 |(mg/kg-day) -1 | 9.8E-08
Indeno{ 1,2,3-cdlpyrene 4.56E-01 mg/kg 4.56E-01 mg/kg M 2.01E-07 | mg/kg-day 7.30E-01 (mg/kg-day) -1 1.5E-07
Naphthalene 6.52E-01 mg/kg 6.52E-01 mg/kg M 1.11E06 | mg/kg-day NA (mg/kg-day) -i NA
Pyrene 2.68E+00 mg/kg 2.68E+00 mg/kg M NA mg/kg-day NA (mg/kg-day) -1 NA
Toxaphene 3. 17E+01 mg/keg 3.17E+01 mg/g M 1.08E-05 | mg/kg-day L.10E+00 | (mg/kg-day) -1 1.2E-05
(Total) 1.2E-02
Tota$ Risk Across A}l Exposure Routes/Pathways |  2.2E-02

EPC: Exposure point concentration.
NA: Not available or not apphicable.
(1) M: Medium-specific, R: Route-specific.

Source Ecology and Environument. Inc . 2000

(
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TABLE 8.2 RME
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
RIVERDALE CHEMICAL COMPANY SITE
cenario Timeframe Current
edium Soil
xposure Medium: Surface and Subsurface Soil
xposure Point: Onsite
eceptor Population: Construction Workers
eceplor Age: Adulis
Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation (1) Uaits
ral 2,3,7,8-TCDD 2.33E-02 mg/kg 2.33E-02 mg/kg M 2.96E-10 | mg/kg-day 1.50E+05 | (mg/kg-day) -1 4 4E-05
2.4,6-Trichlorophenol 1.36E+00 mg/kg 1.36E+00 mg/kg M 1.73E-08 | mg/kg-day 1.10E-02 | (mg/kg-day) -1 1.9E-10
2.4-Dichlorophenol 6.07E-01 mg/kg 6.07E-01 mg/kg M NA mg/kg-day NA (mg/kg-day) -1 NA
4,4-DDD 3.70E+01 mglkg 3.70E+01 mg/kg M 4.71E-07 | mg/kg-day 2.40E-01 | (mg/kg-day) -1 1.1E.07
4,4.-DDE 9.30E+00 mg/kg 9.30E+00 mg/kg M- LI18E-07 | mg/kg-day 3.40E-01 }(mg/kg-day) -} 4.0E-08
44-DDT 3.30E+01 mg/kg 3.30E+01 mg/kg M 4.20E07 | mg/kg-day 3.40E-01 |(mg/kg-day) -1 1.4E-07
4-Chloroaniline 2.21E+00 mg/kg 2.21E+00 mg/kg M 2.81E-08 | mg/kg-day 6.38E-02 | (mg/kg-day) -1 1.8E-09
Aldrin 5.30E+02 mg/kg 5.30E+02 mg/kg M 6.74E-06 | mg/kg-day 1.70E+01 | (mg/kg-day) -1 1.1E-04
alpha-BHC 7.77E-01 mg/kg 7.77E-01 mg/kg M 9.88E-09 | mg/kg-day 6.30E400 | (mg/kg-day) -1 6.2E-08
Benzo{ajanthracenc 1.45E+00 mg/kg 1.45E+00 mg/kg M 1.85E-08 | mg/kg-day 7.30E-01  |(mg/kg-day) -1 1.4E-08
Benzo[a]pyrene 8.56E-01 mg/kg 8.56E-01 mg/kg M 1.09E-08 | mg/kg-day 7.30E+00 | (mg/kg-day) -1 7.9E-08
Benzo[b]fluoranthene 1.48E+00 mg/kg 1.48E+00 mg/kg M 1.88E-08 | mg/kg-day 7.30E-01 | (mp/kg-day) -1 1.4E-08
Benzolk]fluoranthene 1.33E+00 mg/kg 1.33E+00 mg/kg M 1.69E-08 | mg/kg-day 7.30E-02 | (mg/kg-day) -1 1.2E-09
beta-BHC 2.40E+00 mg/kg 2.40E+00 mg/kg M 3.05E-08 | mg/kg-day 1.80E+00 | (mg/kg-day) -1 5.SE-08
Bis(2-ethylhexy!)phthalate 5.91E-01 mg/kg $.91E-01 mg/kg M 7.52E-09 | mg/kg-day 1.40E-02 | (mg/kg-day) -I 1.1E-10
Chlordane, technical 1.10E+03 mg/kg 1.10E+03 mg/kg M 1.40E-05 | mg/kg-day 3.50E-01 }(mg/kg-day) -1 4.9E-06
Chrysene 1.69E+00 mg/kg 1.69E+00 mg/kg M 2.15E-08 | mg/kg-day 7.30E-03 ] (mg/kg-day) -1 1.6E-10
Di-n-octylphthalate 1.07E+00 mg/kg 1.07E+00 mg/kg M NA mg/kg-day NA (mg/kg-day) -1 NA
Dieldrin 2.10E+02 mg/kg 2.10E+02 mg/kg M 2.67E-06 | mg/kg-day 1.60E+0]1 |(mg/kg-day) -1 4.3E-05
Endrin 5.10E+00 mg/kg 5.10E+00 mg/kg M NA mg/kg-day NA (mg/kg-day) -1 NA
gamma-BHC (Lindane) 1.97E-02 mg/kg 1.97E-02 mg/kg M 2.51E-10 | mg/kg-day 1.80E+00 | (mg/kg-day) -1 4.5E-10
Heptachlor [.90E+02 mg/kg 1.90E+02 mg/kg M 242E-06 | mgkg-day [ 4.50E+00 |[(mg/kg-day) -1 1.1E-05
Heptachlor cpoxide 3.00E+00 mg/kg 3.00E+00 mg/kg M 3.82E08 | mg/kg-day 9.10E+00 | (mg/kg-day) -1 3.5E-07
Hexachlorobenzene 1.91E-0) mg/kg 1.91E-01 mglkg M 2.43E-09 | mg/kg-day 1.60E+00 | (mg/kg-day) -1 3.9E-09
Indenof1,2,3-cd]pyrenc 4.56E-01 mg/kg 4.56E-01 mg/kg M 5.80E-09 | mg/kg-day 7.30E01 |(mg/kg-day) -1 4.2E-09
Pyrene 2.68E+00 mg/kg 2.68E+00 mg/kg M NA mg/kg-day NA (mg/kg-day) -1 NA
Toxaphene 3.1TE+01 mg/kg 3.17E+01 mg/kg M 4.03E-07 | mg/kg-day 1.10E+00 [(mg/kg-day) -1 4.4E-07
(Total) 2.2E-04

Source: Fcotogy and Environment, Inc, 2000
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TABLE 8.2.RME
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
RIVERDALE CHEMICAL COMPANY SITE

EPC: Exposure point concentration.
NA: Not available or not applicable.
(1) M. Medium-specific; R: Route-specific.

Source. Ecology and Enviromment, inc , 2000

enario Timeframe: Current
edium: Soil
xposure Medium: Surface and Subsurface Soil
xposure Point: Onsite
cceptor Population: Construction Workers
eceptor Age: Adults
Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation (1), Units
FDermal 2,3.7.8-TCDD 2.33E-02 mg/kg 2.33E-02 mg/kg M 1.08E-10 | mg/kg-day 1.50E+05 | (mg/kg-day) -1 2.2E-05
2.4,6-Trichlorophenol 1.36E+00 mg/kg 1.36E+00 mg/kg M 5.28E-08 | mg/kg-day 1.1I0E-02 | (mg/kg-day) -1 5.8E-10
2,4-Dichlorophenol 6.07E-01 mg/kg 6.07E-01 mg/kg M NA mg/kg-day NA (mg/kg-day) -1 NA
4,4-DDD 3.70E+01 | . mg/kg 3.70E+01 mg/kg M 7.66E-08 | mg/kg-day 2.40E-01 | (mg/kg-day) -t 2.4E-08
4.4'-DDE 9.30E+00 mg/kg 9.30E+00 mg/kg M 1.92E-08 | mg/kg-day 3.40E-01 (mg/kg-day) -1 8.7E-09
4,4-DDT 3.30E+01 mg/kg 3.30E+0t mg/kg M 6.83E-08 | mg/kg-day 3.40E-01 {(mg/kg-day) -1 3.1E-08
4-Chloroaniline 2.21E+00 mg/kg 2.21E+00 mg/kg M 3.43E-08 | mg/kg-day 6.38E-02 | (mg/kg-day) -1 2.2E-09
Aldrin 5.30E+02 mg/kg 5.30E+02 mg/kg M 6.41E-06 | mg/kg-day 1.70E401 | (mg/kg-day) -1 1.5E-04
alpha-BHC 7.77E-01 mg/kg 7.77E-01 mg/kg M 1.24E-08 | mg/kg-day 6.30E+00 | (mg/kg-day) -1 8.1E-08
Benzo{a]anthracene 1.45E+00 mg/kg 1.457:00 mg/kg M 2.93E-08 | mg/kg-day 7.30E-01 (mg/kg-day) -! 2.1E-08
Benzo[a]pyrene 8.56E-01 mg/kg 8.56E-01 mg/kg M 1.73E-08 | mg/kg-day 7.30E+00 | (mg/kg-day) -1 1.3E-07
Benzo[b)fluoranthene 1.48E+00 mg/kg 1.48E+00 mg/kg M 2.99E-08 | mg/kg-day 7.30E-01 | (mg/kg-day) -1 2.2E-08
Benzolklfluoranthene 1.33E+00 mg/kg 1.33F100 mg/kg M 2.69E-08 | mg/kg-day 7.30E-02 | (mg/kg-day) -1 2.0E-09
beta-BHC 2.40E+00 mg/kg 2.40E+00 mg/kg M 4.09E-08 | mg/kg-day 1.80E+00 | (mg/kg-day) -1 8.1E-08
Bis(2-cthylhexyl)phthalate 5.91E-01 mg/kg 5.91E-01 mg/kg M 1.83E-08 | mg/kg-day 1.40E-02 |} (mg/kg-day) -1 1.0E-09
Chilordane, technical 1.10E+03 mg/kg 1.10E+03 mg/kg M 6.83E-06 | mg/kg-day 3.50E-01 [(mg/kg-day) -1 3.0E-06
Chrysene 1.69E+00 mg/kg 1.69E+00 mg/kg M 3.40E-08 | mg/kg-day 7.30E-03 | (mg/kg-day) -1 2.5E-10
Di-n-octylphthalate 1.07E+00 mg/kg 1.07E+00 mg/kg M NA mg/kg-day NA (mg/kg-day) -1 NA
Dieldrin 2.10E+02 mg/kg 2.10E+02 mg/kg M 2.51E-06 | mg/kg-day 1.60E+01 | (mg/kg-day) -1 4.5E-05
Endrin 5.10E+00 mg/kg 5.10E+00 mg/kg M NA mg/kg-day NA (mg/kg-day) -1 NA
gamma-BHC (Lindane) 1.97E-02 mg/kg 1.97E-02 mg/kg M NA mg/kg-day 1.80E+00 | (mg/kg-day) -1 2.2E-10
Heptachlor 1.90E+02 mg/kg 1.90E+02 mg/kg M 3.78E-06 | mg/kg-day 4.50E+00 | (mg/kg-day) -1 2.2E-05
Heptachlor epoxide 3.00E+00 mg/kg 3.00E+00 mg/kg M 4.66E-08 | mg/kg-day 9.10E4+00 {(mg/kg-day) -1 4.2E-07
Hexachlorobenzene 1.91E-01 mg/kg 1.91E-01 mg/kg M 2.23E-09 | mg/kg-day 1.60E+00 | (mg/kg-day) -! 4.5E-09
Indeno| 1,2,3-cd]pyrene 4.56E-01 mg/kg 4.56E-01 mg/kg M 9.20E-09 | mg/kg-day 7.30E-01 ] (mg/kg-day) -1 6.7E-09
Pyrenc 2.68E+00 mg/kg 2.68E+00 mg/kg M NA mg/kg-day NA {mg/kg-day) -1 NA
Toxaphene 3.17E+01 mg/kg 3.17E401 mg/kg M 4.92E-07 | mg/kg-day 1.10E+00 | (mg/kg-day) -1 S.4E-07
(Total) 2.4E-04
Total Risk Across All Exposure Routes/Pathways | 4.6E-04
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cenario Timeframe: Current

eceptor Population: Industrial Workers

TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE

RIVERDALE CHEMICAL COMPANY SITE

eceptor Age: Adults
Med Exp Exposure Chemical Carcinogenic Risk Chemicat Noncarcinogenic Hazard Quotient
Medium Point
Ingestion | Inhalation | Dermal | Exposurc Primary Ingestion | Inhalation | Dermal | Exposure
Routes Total Target Organ Routes Total
Soit Soil Onsite 2,3,7,8-TCDD 7.6E-03 - 7.4E-03 1.5E-02 §2.3,7,8-TCDD - - - - -
Soil Soit Onsite 2.4,6-Trichlorophenol 2.1E-09 - 1.3E-08 1.5E-08 2,4,6-Trichiorophenol - - - - -
Soil Soil Onsite 2.4-Dichlorophenol - - - - 2,4-Dichlorophenol Nervous system 0.000 - 0.001 0.001
Soil Soil Onsite 4.4-DDD 1.2E-06 - S4E07 1.8E-06 [8.4-DDD . - - - -
Soil Soil Ounsite 4.4-DDE 4.4E-07 - 1.9E-07 6.3E-07 MA-DDE - - - - -
Soil Soil Onsite 4,4-DDT 1.6E-06 - 6.8E-07 22E06 M.4-DDT Liver 0.031480! - 0.0136554 0.045
Soil Soil Onsite 4-Chloroaniline 2.0E-08 - 48E-08 6.8E-08 [4-Chloroaniline Spleen 0.0002636 - 0.0006431 0.001
Soil Soil Onsite pldrin 1.3E-03 -- 3.2E-03 4.4E-03 Aldrin Liver 8.4265022 - 21.383091 29.810
Soil Soil Onsite jalpha-BHC 6.8E-07 - 1.8E-06 2.4E-06 Ipha-BHC - - - - -
Soil Soil Onsite [Benzo[ajanthracene 1.5E-07 - 4.7E-07 6.2E-07 enzo{alanthracene - - - - -
Soit Soi! Onsite [Benzofajpyrene 8.7E-07 - 2.8E-06 3.6E-06 enzofa)pyrene - - - - -
Soil Soil Onsite [Benzo{b]fluoranthenc 1.5E-07 - 4.8E-07 6.3E-07 enzo{b]fluoranthene - - - - .
Soil Soit Onsite iBenzo{k [fluoranthene 1.4E-08 - 43E-08 5.7E-08 nzo{k}fluoranthene - - - -
Soil Soil Onsite beta-BHC 6.0E-07 - 1.8E-06 2.4E-06 -BHC - - - - -
Soil Soil Onsite Bis(2-ethythexylphthalaee | 1.2E-09 - 2.2E-08 24E-08 is(2-ethythexyl)phthalate Liver 0.000 - 0.000 0.000
Soil Soil Onsite lordane, technical 5.4E-05 6.5E-05 1.2E-04 lordane, technical Liver 1.049 - 1.280 2330
Soil Soil Onsite sene 1.7E-09 54E-09 7.2E-09 ne - - R - -
Soil Soit Onsite Di-n-octylphthalate - - - - i-n-octylphthalate Kidney 0.000 - 0.000 0.001
Soi! Soil Onsite Dieldrin 4.7E-04 - 9.8E-04 1.4E-03 ieldrin Liver 2.003 - 4.182 6.185
Soit Soil Onsite JEndrin - - - - ndrin Liver 0.008 - 0.020 0.028
Soil Soil Onsite amma-BHC (Lindane) 49E-09 - 49E-09 9.8E-09 amma-BHC (Lindane) Liver 0.000 0.000 0.000
Soil Soil Onsite eptachior 1.2E-04 - 4.8E-04 6.0E-04 eptachlor Liver 0.181 - 0.727 0.908
Soit Soil Onsite eptachlor epoxide 3.8E-06 - 9.3E-06 1.3E-05 eptachlor epoxide Liver 0.110 - 0.269 0.3719
Soil Soil Onsite lexachtorobenzene 4.3E-08 - 9.8E-08 1.4E-07 iexachlorobenzene Liver 0.000 0.000 0.000
Soil Sail Onsite Indenof 1.2,3-cd|pyrene 4.6E-08 1.5E-07 1.9E-07 ndeno{1,2,3-cd}pyrene - - - -- -
Soil Soil Onsite aphthalene - - aphthalene Whole body 0.000 - 0.000 0.000
Soil Soil Onsite Pyrene - -- -- - ne Kidney 0.000 0.000 0.000
Soit Soil Onsite xaphene 4.9E-06 - 1.2E-05 1.7E-05 _ JToxaphene - -- - -- -
(Toal)] 9.5E-03 -- 1.2E-02 2.2E-02 (Total) 11.811 -- 27.877 39.687
Total Risk Across Soil 2.2E-02 Total Hazard Index Across All Media and All Exposure Routes 39.687
Total Risk Across All Media and All Exposure Routes 2.2E-02
COPCs: Chemicals of potential concern. Total Liver Hl = 39.685
HI: Hazard index. : Total Kidney HIl = 0.001
Not applicable or not evaluated.
37100

Source: Ecology and Enviroument, fuc., 2000
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nario Timeframe: Current

eceptor Poputation: Construction Workers

TABLE 9.2.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
" REASONABLE MAXIMUM EXPOSURE
RIVERDALE CHEMICAL COMPANY SITE

eceptor Age: Adults
Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Nancarcinogenic Hazard Q
Medium Point
Ingestion | Inhalation | Dermal Exposure Primary Ingestion | Inhatacon | Dermal Exposure
Routes Total Target Organ Routes Total
Soil Soil Onsite 2,3,7,8-TCDD 4.4E-05 - 2.2E-05 6.6E-05 [2.3,7.8-TCDD - - - - -
Soil Soil Onsite 2,4,6-Trichloropheno! 1.9E-10 - 5.8E-10 7.7E-10  12.4,6-Trichlorophenol - - -
Soil Soil Onsite [2.4-Dichiorophenot - - - - 2,4-Dichlorophenol Nervous system| 0.000 - 0.001 0.001
Soif Soil Onsite 4.4'-DDD 1.1E-07 - 2.4E-08 1.4E-07 [4.4-DDD - - - - -
Soil Soil Onsite 4.4-DDE 4.0E-08 - 8.7E-09 49E-08 M4-DDE - - - -
Soil Soil Onsite 4.4-DDT 1.4E-07 - 3.1E-08 1.7E-07 .4-DDT - Liver 0.063 0.014 0.077
Soil Soil Onsite 4-Chloroaniline 1.8E-09 - 2.2E-09 4.0E-09 -Chiloroaniline Spicen 0.001 - 0.001 0.001
Soil Soil Onsite JAldrin 1.1IE-04 - 1.5E-04 2.6E-04 JAldrin Liver 16.853 - 21.383 38.236
Soil Soil Onsite Ipha-BHC 6.2E-08 - 8.1E-08 1.4E-07 |pipha-BHC - - - - -
Soil Soil Onsite enzo{ajanthracene 1.4E-08 - 2.1E-08 3.5E-08 enzo[alanthracene - - - - -
Soil Soil Onsite enzofalpyrene 7.9E-08 - 1.3E-07 2.1E-07 enzofa]pyrene - - - - -
Soil Soil Onsite enzofb}fluoranthene 1.4E-08 - 2.2E-08 3.6E-08 Jfluoranthene - - - - -
Soil Soil Onsite enzo[k fluoranthene 1.2E-09 - 2.0E-09 3.2E-09 k}fluoranthene - - - - -
Soil Soil Onsite BHC 5.5E-08 - 8.1E-08 1.4E-07 BHC - - - - .
Soil Soit Onsite is(2-ethylhexyl)phthalate | 1.1E-10 - 1.0E-09 1.1E-09 is(2-ethythexyl)phthalate Liver 0.000 - 0.000 0.000
Soil Soil Onsite lordane, technical 4.9E-06 - 3.0E-06 7.9E-06 lordane, technical Liver 2.099 - 1.280 3379
Soil Soil Onsite sene 1.6E-10 - 25E-10 4.1E-10 sene - - -
Soil Soil Onsite i-n-octylphthalate - - - - i-n-octylphthalate Kidney 0.000 - 0.000 0.001
Soil Soil Onsite ieldrin 4.3E-05 - 4.5E-05 8.7E-05 icldri Liver 4.007 -- 4.182 8.189
Soil Soil Onsite ndrin - - - - Liver 0.016 - 0.020 0.036
Soil Soil Onsite amma-BHC (Lindane) 4.5E-10 - 2.2E-10 6.7E-10 amma-BHC (Lindane) Liver 0.000 - 0.000 0.000
Soil Soil Onsite eptachlor 1.1E-05 - 2.2E-05 3.3E-05 eptachlor Liver 0.362 - 0.727 1.089
Soil Soil Onsite eptachior epoxide 3.5E-07 - 4.2E-07 71.7E-07 tachlor epoxide Liver 0.220 - 0.269 0.489
Soil Soil Onsite exachiorobenrene 3.9E09 - 4.5E-09 8.3E-09 lexachlorobenzene Liver - - - -
Soil Soil Onsite Indenof1,2,3-cc pyrene 4.2E-09 - 6.7E-09 1.1E-08 ndenof 1,2,3-cdlpyrer : - - - -
Soil Soil Onsite ne - - - - Kidney 0.000 - 0.000 0.000
Soil Soil Onsite ‘oxaphene 4.4E-07 - S.4E-07 9.8E07  §Toxaphene - - -- - -
(Towal)| 2.2E-04 - 2.4E-04 4.6E-04 23.621 0.000 21.876 51.497
Toual Risk Across Soil 4,6E-04 Total Hazard Index Across All Media and Al Exposure Routes 51.497
Total Risk Across All Media and Alt Exposure Routes 4.6E-04
COPCs: Chemicals of potential concern. Total Liver HI = 51.495
HI: Hazard index. Touat Kidney HI = 0.001
Not applicable or not evaluated.
( ( 3/1/00

Source’ Ecology and Environment, Inc , 2000
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TABLE 10.1.RME
RISK ASSESSMENT SUMMARY
REASONABLE MAXIMUM EXPOSURE
RIVERDALE CHEMICAL COMPANY SITE

9¢-0

cenario Timeframe: Current
Receptor Population: Industrial Workers
eceplor Age: Adults
Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Noncarcinogenic Hazard Quotient
Medium Point
Ingestion | Inhalation| Dermal Exposure Primary Ingestion | Inhalation | Dermal Exposure
Routes Total Target Organ Routes Total
Soil Soil Onsite 2,3,7.8-TCDD 7.6E-03 - 7.4E-03 1.5E-02
Soil Soil Onsite 4.4-DDD 1.2E-06 - 5.4E-07 1.8E-06
Soil Soit Onsite 4,4-DDT 1.6E-06 - 6.8E-07 2.2E-06
Soil Soil Onsite Idnin 1.3E-03 - 3.2E-03 44E-03 JAldrin Liver 8.4265022 - 21.383091 29.810
Soil Soil Onsite Ipha-BHC 6.8E-07 - 1.8E-06 24E-06
Soil Soil Onsite Benzo{alpyrene 8.7E-07 - 2.8E-06 3.6E-06
Soil Soil Onsite 2-BHC 6.0E-07 - 1.8E-06 2.4E-06
Soil Soil Onsite lordane, technical 5.4E-05 - 6.5E-05 1.2E-04 lordane, technical Liver 1.049 - 1.280 2330
Soil Soil Onsite icldrin 4.7E-04 - 9.8E-04 1.4E-03 ieldrin Liver 2.003 - 4.182 6.185
Soil Soil Onsite eptachlor 1.2E-04 - 4.8E-04 6.0E-04 eptachlor Liver 0.181 - 0.727 0.908
Soil Soil Onsite eptachlor epoxide 3.8E-06 - 9.3E-06 1.3E-05 eptachlor epoxide Liver 0.110 - 0.269 0.379
Soil Soil Onsite ‘oxaphene 4.9E-06 - 1.2E-05 1.7E-05
(Towal)| 9.5E-03 ~ 1.2E-02 2.2E-02 (Total) 11.770 - 27.841 39.611
Total Risk Across Soil 2.2E-02 Total Hazard Index Across All Media and All Exposure Routes 39.611
Total Risk Across All Media and All Exposure Routes 2.2E-02

Total Liver HI =

COPCs: Chemicals of potential concem.
HI: Hazard index.
Not applicable or not evaluated.

3/1/00

Source Fcology and Environment, fnc . 2000
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TABLE 10.2.RME
RISK ASSESSMENT SUMMARY
REASONABLE MAXIMUM EXPOSURE
RIVERDALE CHEMICAL COMPANY SITE

LC-D

cenario Timeframe:  Current
eceptor Population: Construction Workers
cceptor Age: Adults
Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Noncarcinogenic Hazard Quotient
Medium Point
Ingestion | Inhalation | Dermal Exposure Primary Ingestion | Inhalation | Dermal Exposure
Routes Total Target Organ Routes Total
Soit Soil Onsite 2,3,7,8-TCDD 4 4E-05 - 2.2E-05 6.6E-05
Soil Soil Onsite Aldrin 1.1E-04 - 1.5E-04 2.6E-04 {Aldrin Liver 16.853 - 21.383 38.236
Soil Soil Onsite lordane, technical 4.9E-06 - 3.0E-06 7.9E-06 ordane, technical Liver 2.099 - 1.280 3.379
Soil Soil Onsite ieldrin 4.3E-05 - 4.5E-05 8.7E-05 ieldrin Liver 4.007 - 4.182 8.189
Soil Soil Onsite eptachlor 1.1E-05 - 2.2E-05 3.3E-05 eptachlor Liver 0.362 - 0.727 1.089
Soit Soil Onsite Heptachlor epoxide 3.5E-07 - 4.2E-07 71.7E07 eptachlor epoxide Liver 0.220 - 0.269 0.489
Soil Soil Onsite oxaphene 4.4E-07 — 5.4E-07 9.8E-07
(Towl)] 2.2E-04 - 2.4E-04 4.6E-04 23.541 0.000 27.841 51.382
Total Risk Across Soil 4.6E-04 Total Hazard Index Across All Media and All Exposure Routes 51.382
Total Risk Across All Media and All Exposure Routes 4.6E-04
COPCs: Chemicals of potential concern. Total Liver HI =

HI: Hazard index.
-+ Not applicable or not evaluated.

Source: Ecology and Environment. Inc.. 2000 ( ( 31100
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. Toxicological Profiles
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Aldrin/Dieldrin

Aldrin and dieldrin are man-made chemicals that were used extensively as agricultural pesticides
for over 20 years until their use was suspended in 1970. Use of aldrin and dieldrin to control termites
continued until 1987, when the manufacturer voluntarily canceled the registration and removed dieldrin
from the market.

Although they have not been in use for several years, aldrin and dieldrin persist in the
environment and can be found tightly bound to soils and sediment. When aldrin enters the environment,
it rapidly changes to dieldrin. Plants can take up dieldrin from soil, and fish or animals that eat dieldrin-
contaminated materials can accumulate high concentrations in their body fat.

Aldrin and dieldrin can be absorbed into the body through skin contact, ingestion, and inhalation.
The most likely route of human exposure to aldrin/dieldrin is through eating contaminated food. Foods
most likely to be contaminated include fish, shellfish, root crops, meat, and dairy products. Exposure to
aldrin is limited because aldrin is broken down very quickly to dieldrin in the environment.

Aldrin and dieldrin cause similar health effects. Human poisoning from aldrin and dieldrin is
characterized by major voluntary muscle convulsions or kidney damage that can be fatal. Other effects
include malaise, incoordination, headache, dizziness, and gastrointestinal disturbances.

Animal studies show effects of aldrin and dieldrin on the nervous system and kidneys similar to
the effects in humans. In addition, dieldrin exposure has resulted in increases in liver enzymes and liver
weight, decreased immune response, and high mortality in nursing rat pups. Liver damage is the critical
or most sensitive effect in animals according to U.S. EPA. It is not known whether humans exposed to
aldrin and dieldrin experience similar health effects.

Aldrin and dieldrin are ‘carcinogenic in ii.ice, with the liver being the site of increased tumor
incidence. However, there is insufficient evidence to classify dieldrin as a human carcinogen.

U.S. EPA has classified aldrin and dieldrin as group B2, probable human carcinogens.

Chlordane/Heptachlor

Chlordane and heptachlor are man-made pesticides. Chlordane was registered for use in the
United States until 1988, when carcinogenicity concerns led to its being banned. Commercial chlordane
is a mixture composed primarily of cis-chlordane, trans-chlordane, and heptachlor. Similarly, technical-
grade heptachlor contains chlordane. Commercial chlordane 1s a mixture composed of more than 50
different compounds. It is a white, crystalline, solid possessing a mild, pungent odor. Heptachlor and
chlordane were wide-spectrum pesticides used on more than 20 types of crops and in household

applications to eliminate termites.
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Both chlordane and heptachlor persist in the environment. In the environment, heptachlor is
converted to heptachlor epoxide, which is more persistent than the parent compound, by chemical and
microbial reactions.

Since chlordane and heptachlor were used on food crops and in homes, there are residual levels
in soils, ambient air, and indoor air in many parts of the United States. Groundwater levels of chlordane
have been found to range from 0.02 to 830 parts per billion (ppb), while in soil levels up to 57 parts per
million (ppm) have been detected.

Chlordane and heptachlor can be absorbed by the body through dermal contact, inhalation of
particulates in ambient air, and ingestion of contaminated soils. They may remain stored for months or
years in the blood plasma or the body fat of the liver, spleen, brain, and kidneys.

Little data is available on the adverse health effects of chlordane and heptachlor exposure in
humans. Symptoms associated with human overexposure to chlordane and heptachlor include headache,
dizziness, lack of coordination, irritability, weakness, and convulsions. In humans, an acute oral lethal
dose of chlordane was estimated to be between 25 and 50 mg/kg.

Experimental studies exploring the health effects on animals exposed to various levels of
chlordane showed an association between exposure and immunologic dysfunction, reproductive
dysfunction, nervous system damage, liver damage, convulsions, liver cancer, and death. The lethal dose
of chlordane in rats is estimated to be between 85 and 560 mg/kg.

Some occupational epidemiology research supports an increzsed cancer risk with human
exposure to chlordane. Chronic oral treatment with chlordane and heptachlor has resulted in significant
increases in hepatocellular carcinomas in mice. U.S. EPA has classified chlordane and heptachlor as

Group B2, probable human carcinogens.

DDT/DDE/DDD

DDT is a man-made chemical that has been used extensively throughout the world as a broad-
spectrum insecticide. Technical-grade DDT typically contains 80% to 90% 4,4'-DDT as well as other
components, including DDD and DDE. Although the agricultural use of DDT in the United States was
banned by U.S. EPA in 1972, it is presently widely distributed in the environment as a result of its
extensive past use and its high stability and persistence.

Absorption of DDT has been demonstrated following oral, inhalation, and dermal exposure. The
primary route of exposure, however, is the oral route.

The major adverse effects of DDT appear to involve the nervous system, the liver, and
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reproduction and development of offspring. In humans, doses of up to 6 mg DDT/kg usually produce no
general illness, but headaches, excessive perspiration, and nausea have been reported. Vomiting, due to
nervous system effects rather than gastrointestinal irritation, appears at doses of about 10 mg/kg, and
convulsions appear at about 16 mg/kg. Tests in animals suggest that DDT exposure may adversely affect
reproduction and long-term exposure may also affect the liver.

Although there is insufficient evidence to classify DDT, DDE, and DDD as carcinogens based on
human studies, they have been found to be carcinogenic in a number of animal studies, primarily
producing liver tumors. U.S. EPA classifies DDT, DDE, and DDD as Group B2, probable human

carcinogens.

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans (PCDDs/PCDFs)

Polychlorinated dibenzodioxins and polychlorinated dibenzofurans (PCDDs/PCDFs) are two
classes of related chemicals. There are 75 different forms of PCDD and 135 forms of PCDF. Most
studies focus on 2,3,7,8-TCDD, commonly called dioxin, which is the most toxic member of this family
of chemicals. For risk assessment purposes, the concentrations of other PCDDs/PCDFs are converted to
equivalent concentrations of 2,3,7,8-TCDD using toxicity equivalency factors (TEFs). The
PCDDs/PCDFs are then evaluated as if they were the single chemical, 2,3,7,8-TCDD.

Neither PCDDs nor PCDFs are known to occur naturally, nor were they deliberately produced or
released to the environment. Raiher, they are unwanted trace contaminants formed during the
manufacture or burning of certain chlorinated chemicals. Other sources include waste incinerators,
copper smelters, steel mills, pulp and paper mills, and automobile exhaust. These compounds tend to
absorb to soil and sediments and can persist in the environment for a long time. PCDDs/PCDFs also can
accumulate in plant and animal tissues.

Workers in the chemical industry, at municipal and industrial incinerators, and at hazardous
waste sites can be exposed to PCDDs/PCDFs. The general public can be exposed to these chemicals by
skin contact with contaminated soil and by consuming contaminated fish, meat, milk, or root vegetables.
It is unlikely that significant amounts are carried by drinking water or contaminated air; however, an
exception is the inhalation of small particles of contaminated fly ash, which could be a major source of
exposure for populations near an incinerator.

In humans, overexposure to 2,3,7,8-TCDD has caused chloracne, a severe skin lesion. Chloracne
can be very disfiguring and often lasts for years after exposure. There is limited evidence to suggest that
2,3,7,8-TCDD may also cause liver damage, loss of appetite, weight loss, and digestive disorders in
humans. EPA has not derived an RfD for 2,3,7,8-TCDD.
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Animal studies have shown many different adverse effects of 2,3,7,8-TCDD. The seventy and
type of adverse effects varies with species. Animal studies have demonstrated severe liver damage,
severe weight loss followed by death, toxicity to the immune system, spontaneous abortions, and
malformations in offspring whose mothers were exposed to the chemical during pregnancy. In addition,
2,3,7,8-TCDD has been demonstrated to cause cancer in rats and mice and is classified as a Group B2
probable human carcinogen by EPA. The oral and inhalation slope factors presented in HEAST
(1.5E+05 [mg/kg-day]-1) are based on liver and respiratory system tumors in rats exposed to
2,3,7,8-TCDD in their diet for 720 days.

EPA has recently issued a Draft Health Assessment document for 2,3,7,8-TCDD and related
compounds (EPA 1994z) in which it reviewed all available human population studies, laboratory animal
studies, and other experimental data related to their toxic effects. Based on the available information,
EPA concluded that TCDD exposure could potentially lead to adverse impacts on human health, such as
changes in metabolism or reproductive effects, and that some of these adverse effects may be occurring at

concentrations close to ambient background levels.
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APPENDIX E

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS

——

d

L— Removal Action Alternatives

Maintain Limestone

Localized Hot Spot

Operators of Hazardous Waste Treatment, Storage,
and Disposal Facilities (40 CFR 264.1-264.1202)

Cover/Implement Install Sitewide Removal and Install An Excavation and Off-Site
Potential ARARs Institutional Controls Enhanced Asphalt Cap Enhanced Asphalt Cap Incineration

Action-Specific ARARs

RCRA Standards Applicable to Generators of Applicable Applicable Applicable Applicable
Hazardous Waste (40 CFR 262.10-262.89)

RCRA Standards Applicable to Transporters of Not Applicable Not Applicable Applicable Applicable
Hazardous Waste (40 CFR 263.10-263.31)

RCRA Standards Applicable to Owners and Not Applicable Not Applicable Applicable Applicable

RCRA Land Disposal Restrictions (40 CFR 269.1-
268.5)

Appropriate and Relevant

Appropriate and Relevant

Appropriate and Reievant

Appropriate and Relevant

RCRA Closure and Post-Closure (40 CFR
264.310)

Appropriate and Relevant

Appropriate and Relevant

Appropriate and Relevant

Appropriate and Relevant

Generators of Hazardous Waste

Dust Suppression (RCRA § 3004(¢) Applicable Applicable Applicable Applicable
OSHA requirements for workers engaged in Appropriate and Relevant | Appropriate and Relevant Applicable Applicable
response or other hazardous waste operations (29

CFR 1900.120)

IAC - Title 35, Part 702, RCRA Permit Program Applicable Applicable Applicable Applicable
1AC - Title 35, Part 722, Standards Applicable to Applicable Applicable Applicable Applicable

Key at end of table.
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APPENDIX E

RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
ENGINEERING EVALUATION/COST ANALYSIS

Removal Action Alternatives

i

" 1aintain Limestone

Localized Hot Spot

Requirements (Chicago Heights, lllinois)

Cover/Implement Install Sitewide Removal and Install An Excavation and Off-Site

Potential ARARs Institutional Controls Enhanced Asghalt Cap Enhanced Asphalt Cap Incineration
Action-Specific ARARs (Cont.)
IAC - Title 35, Part 728, Land Disposal Applicable Not Applicable Applicable Applicable
Restrictions
IAC - Title 35, Part 729, Prohibited Hazardous Not Applicable Not Applicable Applicable Applicable
Wastes in Land Disposal Units
Chemical-Specific ARARs
Stormwater Permits (40 CFR 122.26) Applicable Applicable Applicable Applicable
RCRA Identification and Listing of Hazardous Applicable Not Applicable Applicable Applicable
Waste (40 CFR 261.1-261.38)
National Primary and Secondary Ambient Air Applicable Applicable Applicable Applicable
Quality Standards (40 CFR 50.6)
IAC -Title 35, Part 742, Tiered Approach To To Be Considered To Be Considered To Be Considered Applicable
Corrective Action Objectives '
IAC - Title 25, Part 721, Identification and Listing Not Applicable Not Applicable Applicable Applicable
of Hazardous Waste
Location-Specific ARARs
Publicly Owned Treatment Works Discharge Not Applicable Applicable Applicable Applicable

Key at end of table.
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APPENDIX E

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS

Removal Action Alternatives
Maintain Limestone Localized Hot Spot
Cover/Ilmplement Install Sitewide Removal and Install An Excavation and Off-Site
Potential ARARs Institutional Controls Enhanced Asphalt Cap Enhanced Asphalt Cap Incineration

Location-Specific ARARs (Cont.)

IAC - Title 35, Part 307, Sewer Discharge Criteria Not Applicable Applicable Applicable Applicable

Noise Emission Standards for Construction Applicable Applicable Applicable Applicable
Equipment (40 CFR 204)

Key:
ARAR = Applicable or relevant and appropriate requirement.

RCRA = Resource Conservation and Recovery Act.

CFR = Code of Federal Regulations.

OSHA = Occupational Safety and Health Administration.
1AC = lllinois Administrative Code.
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BASIS FOR COST ESTIMATES
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS

The following general assumptions were used as a basis for the costs estimated for the Riverdale
Chemical Company Removal Action.

1.

2.

Costs are estimated at 1999/2000 levels.

Environmental Cost and Handling Options and Solutions (ECHOS 1999) estimating data are used
for much of the estimate line items; ECHOS reference numbers are provided for those items.
ECHOS costs include labor, equipment and materials.

In addition, R.S. Means, Building Construction Cost Data (BCCD), vendor quotes, and contact
reports were also used.

For those items which were estimated using vendor quotes, the quoted price was initially reduced
by 25%, since overhead and profit was included in the quoted price.. The 25% reduction was
added back to the total removal option cost in the overhead and profit line item.

This cost estimate includes direct costs, indirect capital costs and O & M costs.

Unit weight used for volume calculations of soil is 104 Ib/ft’, or 1.4 tons/cubic yards.
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Table 5-1
COMMON COMPONENT COST
ECOLOGICAL SAMPLING
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS. ILLINOIS
Location

Reference Jlitem Description Quantity Unit Cost/Unit Adjustment Cost

(ECHOS) [Dtiect Capitat Coata:- 3 N ’

33010205 IMobiIiu crew, 50 miles, per person 2 cach $56.25 1.083 $122
E&E IBiotogist 50 hour $60.00 {  1.000 $3,000
E&E FFicid technician 50 hour $5000  1.000 52,500

state travel rate ][Lodging and per diem 8 day $98.00 1.000 $784

33 02 0401 {Disposabl ials per samph 17 sample $7.96 1.083 $147

33 02 0402 [iDecontamination materials per sample 17 sample $9.23 1.083 $170

3302 2023 f4-ounce sample jar, case of 24 ] each $33.45 1.083 $36

33022034 ustody seals, package of ten 2 each $14.72 1.083 $32

33022043 vernight delivery 51-70 Ib package 5 each $50.00 1.083 $271

| Analysis for pesticides (QA/QC samples included) 17 sample $100.00 1.000 $1,700
| Analysis for herbicides (QA/QC samples included) 17 sample $100.00 1.000 $1,700
alysis for dioxin (QA/QC samples included) 17 sample $760.00 1.000 $12,920
Direct Capital Costs 323,382
Joverhesd and Profit (25%) ‘ $5.846
Total Direct Capital Costs (Rounded 1o Nearest $1,000) $29,000
T e i e e P AT -
E&E [Work plan preparation and reporting $15,000
Fees and License/Permit Costs (5%) 31,450
Total Indirect Capital Costs (Rounded 10 Nearest §1,000) $16,000
btotal Capital Costs $45,000
Kcontingency Allowance (15%) $6.750
ﬂTolal Capital Costs (Rounded to Nearest 1,000) $52,000
Key:

QA/QC = Quality Assurance/Quality Control
1b = pound
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Table 5-2

COMMON COMPONENT COST

ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY

CONSTRUCT RAW MATERIAL STORAGE AREA

CHICAGO HEIGHTS, ILLINOIS
Location
Reference Jltem Description I Quantity Usit I Cost/Usit Adjustment Cost
(BCCD) Direct Capltal Costy% i, S O HRA Vi SNSRI e
033 126 0200 a7 cubic yand $61 .083 527,526
0331724600 [[Placing concrete (base) a7 cubic yard 57 1.083 $3,159
0321070600 [Reinforcing in place, A615 Grade 60 (base) 307 wn $935 1.083 $31,065
0311703000 [[Form work (base) 600 linear feet 52 1.083 $1,053
033 126 0200 crete ready mix (wall) 67 cubic yard 361 1.083 $4,434
0321070700 |[Reinforcing in place, A615 Grade 60 (wall) 25 on 5835 1.083 $2,234
0331725050  RPlacing concrete (wall) 67 cubic yard 512 1.083 5843
0311820700 [fForm work (walls) 3612 sfea 7 1.083 $25,935
0222540050  |[Excavate pipe mench 59 cubic yard 54 1.083 5264
022 254 3020 Backfill pipe wench 59 cubic yard 51 1.083 389
151 451 5100 b+ diameter, acid-resistant pipe 200 Jinear feet 510 1.083 $2,062
151975 2180 2" diameter, valve 1 each 3116 1.083 126
~ Jsubtoul Direct Capital Costs $95.790
Joverbead and Profit (25%) 524,698
$123,000
Pical o
Jengincering and Design (7%) $8.610
~ Jegal Fees and License/Permit Costs (5%) $6,150
Kconstruction Oversight (15%) $18.450
Total Indirect Capital Costs (Rounded to Nearest $1,000) $33,000
~ Bsubtotal Capiual Costs $156,000
ﬂgonn'ngency Allowauce (15%) $23,400
~ |[Total Capital Costs (Rounded to Nearest 1,000) $179,000

Key:

sfca = square foot contact area
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Table 6-1

REMOVAL ACTION COST ANALYSIS - ALTERNATIVE 2
MAINTAIN LIMESTONE COVER AND INSTITUTIONAL CONTROLS
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS

Location
Reference | tem Descnptlon Unit Cost/Unit Adjustment ‘Cost
$0
$0
$0
DCo1 over Mamtenance (includes gradmg) cubic yards 1.000 $19,250
DC02 "Y early Summary Report/Cover Inspection 1 lump sum $4,573 1.083 §4,953
Subtotal Direct PRSC Costs (Rounded to Nearest 51.000) $24,000
lindirect PRSG Gontss ot s e n s L - '
loverhead and Profit (25%) $6,000
IAdministration (5%) $1,200
Insurance, Taxes, Licenses (2.5%) $600
[Subtotal Indirect PRSC Costs $7,800
ISubtotal Direct and Indirect PRSC Costs (Rounded to Nearest $1,000) $32,000
liContingency Allowance (15%) $4,800
[Total Annual PRSC Cost (Rounded to the nearest $1,000) $37,000
30-Year Cost Projection (Assiimed discount rate per year: 5%) .
Total Capital Costs $0
resent Worth of 30 years PRSC (Rounded to Nearest $1,000) $569,000
Total Alternative Cost (Rounded to Nearest $10,000) $570,000

Key:

PRSC = Post-removal site control
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Table 6-2

REMOVAL ACTION COST ANALYSIS - ALTERNATIVE 3

- INSTALL SITEWIDE ENHANCED ASPHALT CAP

ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY

- CHICAGO HEIGHTS, ILLINOIS

Location
Reference Jltem Description Quantity Unit Cost/Unit Adjustment Cost
| S e SRR IURRE e
- DCO3 Jricid Overbead and Oversight 1 month $1,502 1.083 31627
DCo4 JHeaith and Safery ) month 512,887 1.000 512,887
DCOS lMthnnon and Demobilization of Site Equipment 1 lump sum $3,368 1.083 $3.648
= DC06 [Air Mouitosing 1 month $4,176 1.083 $4.523
Mat Ser Corp dd Limestone 10 establish final Grade (Includes Transportation) 7,000 cubic yard 310 1.00L $71,925
025 122 0100 Fine Grade (Large Area) 21,000 square yard $0.49 1.083 $11,144
N Galiagher Asphalt  JAsphakt Cap 21,000 | squareyard |  $7.04 1.000 $147,840
Wildes Construction [Matioon Binder 21,000 | squareyard |  $12.80 1.000 $268,800
Jsubsotal Direct Capital Costs $522,394
foverhead and Proft (25%) $130,599
Total Direct Capital Costs (Rounded to Nearest 51,000} $653,000
JEngineering and Design (7% $45.710
Jegal Fees and License/Permit Costs (5%) $32.650
Jcoastruction Oversight (15%) $97.950
Nrouat indirect Capital Costs (Rounded to Nearest $1,000) $176,000
Jsubwoul Capital Costs $829,000
contingency Allowance (15%) $124,350
[Total Capital Costs (Rounded 10 Nearest §1,000) $953,000
025 124 1100 JAsphait Cover Maintenance (2.5% surface ares needs yearty maitenance) 525 square yard $8 1.083 $4,554
Wilder Construction |MatCon Binder 525 square yard $13 1.000 $6,720
DCo2 [rearty Summary Report/Cover Inspection 1 Jump sum 34,573 1.000 $4,573
Ysubrotal Direct PRSC Costs (Rownded to Nearest $1,000) $16,000
- W""'ﬁ?&:&*“ﬁwa B Ik LT SR e .
~ “Joverhead and Profit (25%) 54,000
JAdministration (5%) " soo
insumoe. Taxes, Licenses (2.5%) $400
Nsubeoral indirect PRSC Costs $5.200
ubtotal Direct and indirect PRSC Costs (Rounded to Nearest $1,000) $21,000
[Contingency Allowance (I5%) $3.150
- [Total Anaual PRSC Cost (Rounded to the nearest $1,000) $24,000
[Bo-Vear Cout Frojoction (hasuimed dlscoust rate per years 5%~ -
kroul Capital Costs $953.000
IPresent Worth of 30 years PRSC (Rounded to Nearest $1,000) $369,000
[l‘otal Alternative Cost (Rounded to Nearest $10,000) $1,320,000

Key:
PRSC = Post-removal site control.
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Table 63

REMOVAL ACTION COST ANALYSIS - ALTERNATIVE 4
LOCALIZED HOT SPOT REMOVAL AND INSTALL AN ENHANCED ASPHALT CAP
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY

CHICAGO BEIGHTS, ILLINOIS
Location
Reference Item Description Quantity Uait Cest/Unit Adjustmest Cost
- ¥ —— TP RE % . SRS RL T
DOO3 JFicid Overhead and Oversight 3 month $1,502 1083 $4,880
DCo4 JHealth and Safery 2 month $12.887 1.083 27913
DCos HMobilization and Demobilization of Site Equipment 1 umpsum | 53,368 1,083 $3.648
DC0S Jir Monitoring 2 month $4,176 1.083 $9,045
DCO7 liDecontamination Pad ] lumpsum |  $6,964 1.083 $7,542
0205543700 JRemove and Replace Rail Spur 200 | linearfoot | $26.38 1.083 35,714
0222424000  JRemoval of Limestone Cover 2041 | cubicysd | 3082 1083 31812
0222424040 | Excavate Contaminated Soil (Assume direct load into trucks) 5,100 | cubic yard $1.50 1083 $3,.285°
BenneE & E  JSoil Dispossl Characterization 35 cach 960 1.000 $33,600
DCos reportation and Incineratios of Contaminated Soils 5,100 | cubic yard $361 1.000 $1,841,100
DCO9 Jconfirmation Sampling 40 each AT | . 1000 $47,080
33080571 J40-mil HDPE Liner 2000 | squarefeet | 5116 1.083 $2.513
0222120200 JBorrow (buy and loed at pit, haui 2 miles) 5,100 | cubic yard $7.73 1.083 342,695
0222220300  JCompaction 7141 | cubic yard $0.67 1.083 33,181
Mxt Ser Corp  JAdd Limestone 1o establish final Grade (Includes Transportation) 7000 | cubic yard $10 1.000 368,835
0251220100 [[Fine Grade (Large Area) 21,000 | squareyard | S0.49 1.083 $H1,144
Gallagher Asphalt JAsphalt Cap 21,000 | squareyard |  $7.0¢ 1.000 $147.840
Wilder Construction [MatCon Binder 21,000 | squarcyad | $12.30 1.000 $268,800
Jsubroral Direct Capital Costs $2,537,627
Joverhead and Profit (25%) $634,407
Total Direct Capisal Costs (Rounded 1o Nearest $1,000) $3,172,000
i o Aaid : o
Jnnmmmdba-u- %) $222,040
JLcgal Fees mnd License/Permit Conts (5%) $158,600
Jconstruction Oversight (15%) $475,800
Wroual Indirect Capital Costs (Rounded 1o Nearest 51,000) $856,000
subsotal Capital Costs $4,028,000
Jcostingency Atlowance (15%) $604,200
‘otal Cophtat Costs (Rounded to Nearest $1,000) $4,632,000
3 b, ; R S P
025 124 1100 [Asphalt Cover Maintenance (assumes 2.5% surface area needs yearly maintenance) 523 square yard 38 1.083 54.354
Wilder Construction fMatCon Binder 528 square yard 313 1.000 $6.720
DO02 Jyearty Summary ReporvCo  tnspection 1 umpsum | 84,573 1,000 4,573

of Direct PRSC Costs (Rounded 1o Nearest $1,000)

$16,000

= ik R A AR, i) S A AR s

Joverhead and Profit 25%)

fAdministration (3%)

Hinsurance, Taxes, Licenses (2.5%)

[subeotat indirect PRSC Costs $5,200
[Subtotal Direct and Indirect PRSC Costs (Rounded to Nearest 31,000) $21,000
[Contingency Allowance (15%) $3,150
[Total Anaual PRSC Cest (Reunded to the nearest $1,000) $24,000
6V ear Cool Prejociion (Asamed disconnl Fate per years S%) 27, S AE
[Total Capital Costs $4,632,000

JPresent Worth of 30 years PRSC (Rounded to Nearest $1,000) - $369,000

I’l’oul Alternative Cost (Rounded to Nearest $10,000) $5,000,000
Key:

HDPE =High-density polyethylene

PRSC = Post-removal site control.
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Table 6-4

REMOVAL ACTION COST ANALYSIS - ALTERNATIVE §
EXCAVATION AND OFF-SITE INCINERATION
ENGINEERING EVALUATION/COST ANALYSIS
RIVERDALE CHEMICAL COMPANY
CHICAGO HEIGHTS, ILLINOIS

Location
Reference tem Description Quantity Unit
DCO3 ield Overhead and Oversight 4 month $1,502 1.083 $6,507
DCO4  |MHealth and Safety 3 month $12,887 1.083 $41,870
DCO5 '[Mobilization and Demobilization of Site Equipment 1 lump sum $3.368 1.083 $3,648
DC06  fAir Monitoring 3 month $4,176 1.083 $13,568
DC07  |IDecontamination Pad ! Jump sum $6,964 1.083 $7,542
020 554 3700 |[Remove and Replace Rail Spur 325 | lincarfoot | 52638 1.083 59,285
022 242 4000 fRemoval of Limestone Cover 4360 | cubic yard $0.82 1.083 $3,872
022 242 4040—[Excavate Contaminated Soil (Assume direct load into trucks) 10,900 cubic yard $1.50 1.083 $17,707
Bennett  [fSoil Disposal Characterization 28 each $800 1.000 $22,400
DCos8 ransportation and | of Contaminated Soils 10900 | cubic yard $361 1.000 $3,934,900
DC0Y onfirmation Sampling 62 each $1,177 1.000 $72,974
33080571 mil HDPE Liner 3320 | square feet 116 1.083 $4.171
022 212 0200 [[Borrow (buy and load at pit, haul 2 miles) 10900 | cubic yard $1.73 1.083 $91,250
022222 0300 [{Compaction 10900 | cubic yard $0.67 1.083 $7,909
025 1220100 ffFine Grade (Large Area) 13018 | square yard $0.49 1.083 $6,908
ffsubtotal Direct Capital Costs $4,244,511
FOverhead and Profit (25%) 51,061,128
7‘ i to Nearest 51,000) $5,306,000
Assumed “Legul Fees, Implement Institutional Controls, License/Permit Costs (5%) $50,000
konstruction Oversight (15%) $795.,900
Total Indirect Capital Costs (Rounded to Nearest $1,000) $1,005,000
JiSubtotal Capital Costs $6,311.000
fiContingency Allowance (15%) $946.650 |
otal Alternative Cost (Rounded to Nearest $10,000) $7,260,000
Key:

HDPE = High-density polyethylene.
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DERIVED COSTS FOR RIVERDALE REMOVAL ALTERNATIVES
DERIVED COST DCO1

LIMESTONE COVER MAINTENANCE

reference description quantity unit unit cost cost
Mat Ser Corp Limestone 1 cubic yard $4.14 $4
Mat Ser Corp Transportation & Delivery 1 cubic yard $6.14 $6
022 222 03000 Compaction 1 cubic yard $0.67 $1
peo1 $11
DERIVED COST DCO2

COVER INSPECTION

Note: The above derived cost does not include perimeter air monitoring.

Air monitoring has been costed in DC18.

reference description quantity unit unit cost cost

E&E inspection - labor 1 person, 1 day, twice per year 16 hr $60 $960

assumed summary report (labor and others) 1 lump sum $3,500 $3,500

33 01 0205 mobilize crew, 50 mile per person 2 each $56 $113
DCO2 $4,573

DERIVED COST DCO3

FIELD OVERHEAD AND OVERSIGHT

BCCD reference description quantity unit unit cost cost/month

015-904-0450 office trailer 50 feet by 10 feet 1 month $273 $273

010-034-0100 office equipment rental 1 month $133 $133

010-034-0120 office supplies 1 month $85 $85

010-034-0140 telephone (2) 1 month $470 $470

010-034-0160 office lights and hvac 1 month $88 $88

BFI garbage disposal 10 cubic yard $32 $318

016-420-6410 portable chemical toilet 1 month $135 $135
DCo3 $1.502

Building Construction Cost Data (BCCD), 1999.

DERIVED COST DC04

HEALTH AND SAFETY

reference description quantity unit unit cost cost/month

E&E technician 1 month $11,000 $11,000

E&E photo ionization detector (pid) 1 month $1,012 $1,012

E&E Mini-ram 1 month $875 $875
DC04  $12,887



DERIVED COST DCOS

MOBILIZATION AND DEMOBILIZATION OF SITE EQUIPMENT

AGENCY REVIEW DRAFT

BCCD reference description quantity unit unit cost cost
assumed mobe/demobe field office 1 each $500 $500
assumed clear utilities, coordinate with vendors 40 hour $50 $2,000
022 274 0020 mobe/demobe, dozer or loader, 105 H.P. 2 each $182 $363
022 274 0300 mobe/demobe scraper 1 each $291 $291
022 274 1200 mobe/demobe, tractor shovel or loader 1 each $214 $214
DCo5 $3.368
DERIVED COST DC06
AIR MONITORING
ECHOS reference description quantity unit unit cost cost
33020314 low flow sampling pump 4 month $180 $720
33020323 manual air sampling kit, detection tubes 4 each $81 $325
33 02 1826 dioxins, air, (TO-9) 4 each $323 $1,200
3302 1810 pesticides/PCBs, GC, air (TO-4) 4 each $250 $1,000
33 02 2041 overnight delivery, 20 Ib package 1 lump sum $41 $41
E&E air monitoring reporting _ 16 hours $50 $800
RCo6 $4,176
DERIVED COST DCO07
DECONTAMINATION PAD
ECHOS reference description quantity unit unit cost cost
33 08 0573 80 mil HDPE geomembrane 1,000 square ft $2.16 $2,160
3317 0815 1800 psi steam cleaner, 6 HP 1 each $2,834 $2,834
19 04 0603 sump 1 each $1.936 $1,936
ASSUMED carbon treatment of decon water 20 1000 gallion $0.55 $11
Granite City discharge of treated liquid to sanitary sewer 27 100 cf $0.86 $23
DCoz $6,964
Environmental Cost Handling Options and Solutions (ECHOS), 1999.
DERIVED COST DC08
TRANSPORTATION AND INCINERATION OF CONTAMINATED SOIL
ECHOS reference description guantity unit unit cost cost
Bennett Environmental Transportation 1 cubic yard $83.43 $83
Bennett Environmental Incineration 1 cubic yard $278 $278
Note: assumes a soil density of 1.4 tons per cubic yard Dcog $361
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DERIVED COST DC09
CONFIRMATION SOIL SAMPLING
ECHOS reference description quantity unit unit cost cost
33 02 0401 disposable materials per sample 1 sample $7.96 $8
33 02 0402 decontamination materials per sample 1 sample $9.23 $9
3302 2023 4-ounce sample jar case of 24 0.1667 each $33.45 $6
E&E pesticide analysis 1 each $125.00 $125
E&E herbicide analysis 1 each $125.00 $125
E&E dioxin analysis 1 each $900.00 $900
33022034 custody seals package of ten 0.1 each $14.72 $1
33 02 2043 overnight delivery 51-70 Ib package 0.05 each $66.00 $3
$1,177

Assume: Cost is per sample collected. Cost of labor is included in the cost for construction oversight.



CONTACT REPORT

Telephone: (X)

Date: 11/10/99

Client: Thorton Quary Material Service Corporation

Contact: Bob Donahue
Sales Representative

Telephone: 1-312-372-3600

From: Marija Simunic

Summary:

The cost for limestone was needed to estimate a remediation alternative for Riverdale
Chemical Company. Bob Donahue, the sales representative, provided a rough cost
estimate of $4.80 per ton for limestone + 7.75% tax and $7.12 per ton

delivery/transportation for the total job order (purchase, transportation, and delivery of
the limestone).
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CONTACT REPORT

Telephone: (X)

Date: 11/10/99

Client: Blue Islaﬁd Pavement Systems

Contact: Eric McNeff
Sales Representative

Telephone: 1-708-396-8893

From: Marija Simunic

Summary:

The cost for spraying sealant over asphalt was needed to estimate a remediation

alternative for Riverdale Chemical Company. Eric McNeff, the sales representative,
provided a rough cost estimate of $0.50 per square yard for the total job order.



CONTACT REPORT

Telephone: (X)

Date: 11/11/99

Client: Gallagher Asphalt Corp.

Contact: John Hite
Sales Representative

Telephone: 1-708-877-7160

From: Marija Simunic

Summary:

The cost for asphélt paving was needed to estimate a remediation alternative for

Riverdale Chemical Company. John Hite, the sales representative, provided a rough cost
estimate of $17.60 per square yard for the total job order(materials, transportation, labor,

delivery).



CONTACT REPORT

Telephone: (X)
Date: 2/22/00
Client: Bennett Environmental Inc.

Contact: Robert Griffiths
Marketing Coordinator

Telephone: 604-681-8828
From: Neil Brown

Summary:

Call to confirm the prices associated with incineration and transportation for soils excavated
from the Riverdale Chemical Company site, located in Chicago Heights, Illinois. Mr. Griffiths
restated that the cost for soil incineration is $250/ton (U.S.) and estimated cost for transporting
the soil from Chicago Heights, Illinois to the Bennett facility would be $75/ton (U.S.).
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CONTACT REPORT
Telephone: (X)
Date: 2/22/00

Client: Wilder Construction Co.
Technical Representative

Contact: Carl Yost

Telephone: 429-551-3100

From: Neil Brown

Summary:

Call to confirm the prices associated with the binder agent used to generate the enhanced asphalt.
Mr Yost stated that the cost for the binder, which includes support by Wilder, would be

approximately $77,400/ acre ($15.99/square yard). This cost assumes an a 4" layer of asphalt
would be laid.



